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(54) LIGHT-EXPOSURE DEVICE AND LIGHT-EXPOSURE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light- 
exposure method capable of enhancing the 
throughput and deciding the size of a substrate stage 
irrespective of a base line amount. 
SOLUTION: For example, while a pattern image of a 
mask R is exposed to lights via a projection optical 
system PL on a substrate W held by a stage WS2, a 
location relations between a positioning mark on the 
substrate W held by a stage WS1 and a reference 
point on the stage WS1 is measured. After the 
substrate W held by the stage WS2 is completed 
being exposed to lights, under a state that a 
reference point on the stage WS1 is positioned in a 

reference point in the projection region and a coordinate location of the 
time of defecting the location deviations are 

WS1 are controlled based on the detection results, and the substrate w y 
WS1 is positioned to the pattern image of the mask R. 
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* NOTICES * 

JPO and NCIPI are not responsible for a »Y 
Stages caused by the use of this translation. 



l.This document has been translated by computer. 

^♦S^hows the word which can not be translate 
3Jn the drawings, any words are not translated. 



So the translation may not reflect the original 




[Claim(s)] , t,;^ ^nn^s the image of the pattern formed in the mask on 

Claim 1] It is the exposure ^^^f^°^^S^on substrate and two independently 
an induction substrate through projection °P tlcs ; ^ £ ^ ide f ^ same flat surface. The pattern 
m ovable substrate stages are respectively W^^^S ^taction substrate held on one 
image of said mask is exposed through said P^chon opncs ^ on one 

substrate stage of said two substrate s ^^f S^ent mark on the induction substrate ^ 
[ said ] substrate stage, the physical relationsh ip °* * e d me refe r e nce point on the 

Ld on the substrate stage of anothei -side >of . »d ^°^ationK induction substrate held on 
stage of said another side is measured. After exposure termma ^ ^ ^ ^ 

one § [ said ] substrate stage, the reference point ^^^ggtan optics The coordinate 
condition of having positioned in ^.^^^^S^p of said another side to the 
location of a location gap of the ' ~ d^SSeSwtri« stage of said another side is 

predetermined origin/datum in the pr oject ion Jield and the sud & induction substrate 

detected. The exposure approach ^^^^Zl^ ^sed on said detected physical 
which controlled migration of the substrate stage location> mi was he ld on the 

relationship, said detected location gap, and said detected cooraina 

stage of said another side, and the P^^^S^ substra te through projection 
[Claim 2] It is the aligner which e f .^^SndS an induction substrate - holding - the 
optics. Said projection ophcs ^stabhsh ^P^ f ^ an substrate .. 

inside of a two-dimensional flat surface ^" ^ e m0 J^ st * said 1st substrate stage - 

holding - the inside of the same flat surface as said lst ^ttate^ sx g measurin g the two- 

Z independently movable 2nd substrate ^^^^SSZ induction substrate held 
dimensional location of the alignment syst ^^^Sw ofabove, and the 2nd substrate stage, 
on said substrate stage or on this stage, the 1st ^^SS^SkS location in the stage successive 
respectively; each of said two ^f^.^!"^ 1 SfaSStoough said projection optics to 
range at the time of the exposure^ to win h exposure Ql f a stage or the migration 

the induction substrate held on this stage By ^ saia £ edetenn med location in the stage successive 
means to which it is made to move between the 2nd ^termm su bstrate held on this 

range at the time of the alignment tc .which mark te » ^2 1st substrate stage and the 
stage is carried out; while the mduchon ^^^"Ziln by said alignment system maybe 
2nd substrate stages is exposed So that mark . de ™*™ * c ^ d he 2nd substrate sta ges The 

performed on the stage of another ^f^^^^oTm^ and replaces the location 
aligner which has the control means ^\ c ^^ZSZT^cr controlling actuation of 
of one [ said ] substrate stage and the of said interferometer systems, 

said two stages, carrying out the monit or °^XaSd by to equip said interferometer systems 
[Claim 3] It is the aligner according to claim 1 ^^^^Ja^ which cross at right 
with the 1st length measurement shaft and ^ /^^^Sd the 3rd length measurement 

-rss^ sees - ° f said one - - moto 

side. 
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[date. 4] .« is .he ahgne, which exposes .^tJ^S^fc 
Us- siid projection ^£«__£__~£„ S£5?-W Auction substtate - 
inside of a two-dimensional fiat surface tne mov* ^ d lst substr ate stage -- 

holding - the inside of the same flat surface as aid ■ measm in g the two- 

Z independently movable 2nd substrate s*g VjJ^^S^ induction substrate held 
dimensional location of the - J^^^SX of; above, and the 2nd substrate stage, 
on said substrate stage or on this stage the 1st subset g ^ ^ ^ ^ ^ successive 

respectively; each of said two ^ orme d through said projection optics to 

range at the time of *e exposure to^ whi zh ™*°™*J etem ^ ed location in the stage successive 
the induction substrate he d on ^f^S^SaSm on the induction substrate held by said 
range at the time of the alignment to which ^arkd^tection o^ ^ ^ ^ q{ 

alignment system on a stage or on tins stage is ^ externa i subs trate conveyance > 

^induction substrate is ^ed ^ b^n a of The location of one stage 

device, and it is made to move among 3 pouits ^oi me id interferometer systems, 

of said 1st substrate stage and the 2nd J^SS^^tad^ substrate held on one 
While a pattern is exposed through said f^^^lZlon which measures the physical 
[ this ] stage Said 1st substrate fW^^^g^^^ mark 0 n said induction 
relationship of exchange of an induction sub^rate^d ^ ^ d Qn me detection resu it of 
substrate, and me ^f^g^^M Z "ometer systems on the stage of 
said alignment system and the m ^ e ^^ 1 ?^ ntrolling said two substrate stages and said 

[Claim 5] The aligner according to chum 4 -with ^wMch me g * character i Z ed by carrymg 

Uterometer systems cross at right ^§ e ^n^ shaft which cross at 

optics, It has the 3rd length measuremen .shafl and ^^^n. Said contro i mea ns The 
right angles to mutual focusing on detection of said .^^n ^ measurement shaft of 

2U according to claim 5 £ l" Nation, and resetting the 3rd and 4th 

tneans to detect the relative-position "^toSS^d ^ and said projection optics, 
mask, and the reference pomt on s ^ d p S *f c ^3 t ^ mch sa id each substrate stage is carried free 
[Claim 8] It has the substrate attachment ^~»™^ ^ ho lds a substrate. The reflector for 
attachment and detachment ] on a ste f^° dy ^ component, and a reference 

interferometers is established ^J^^^^S^P^ as said reference point. An 
mark is formed in the top face of said sub ^^^^ by moving said substrate 

aligner given in claim 2 to which £££ of said substrate stage thru/or any 1 

attachment component between said every place points insi 

term of 7. . : claim 2 characterized by being constituted by 

[Claim 9] Said migration means is an aligner given in claim 

the robot arm thru/or any 1 term of 8. . d b attachi ng in said projection optics and said 

man said 1st substrate stage and the 2nd s ubsttate :^ e ^ m Qf said ^ same flat surfaces as a 
another, independently movable substrate stage for the inside oi 
substrate stage thru/or any 1 term of 10. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] . . latoa<n the exposure approach and an aligner, and relates to 

Field of the Invention] This T en T v f ? a Se^ ouX^S writing of the pattern on an induction 
aligners, such as drawing equipment which carries out ^dnect wnung F for 
subSrat; by the charged-particle line of a aser beam and g^g^ used in more detail in 
manufactures, such as the exposure approach ^ e ^oses ^ £ manufactured at a 
case a semiconductor device, a liquid «J^^ShSS«rt«m optics and an aligner or a 
lithography process on ^^^J^^S£ S mLufacture. This invention has the 

PUnofthePriorArt]« 

manufacturing a semiconductor dev ce or a liquid c ^ a J J f /hereafter named a "reticle- 
process In current, a photo mask or ^PJJ^^Sd cities (an "induction substrate" or a 
generally) Generally the projection aligner imprmted onsM materialj such M a 

"wafer" is called suitably hereafter), such as a with W men s ^ ^ ^ sq _ 

photoresist, was applied to the front face J^gj^^^^fl^ method which lays 

a reticle to e'ach shot field on an ^^.^^exWe, scanning aligner which was indicated 
[0003] Comparatively many SS^S^^ncc mold aligners, such as this 

by JP,7-176468,A) of step - which added ^ ell °™*°* ™ A used It has the equalization 
stepper, and - scanning method have also recent^ ^obe u^lt ^ ^ ^ 
effectiveness by carrying out ft* * ^ C ^ur by large field exposure, and has a 

can expect a high throughput by reduction ?. f ^ d ° m of fo c US while manufacture of 

merit with the expectable improvement m distoifror ^ e ££f ^ . scaming memo d can 
projection optics is easy for it, since ^P^^^K Spper. 

expose the large field by smaller optical ^ SJLmt (alignment) of areticle 

[0004] In this kind of projection aligner, * » Pf"^^ 1 ^ t0 pe 7nn this alignment, on the 

and the off axis method which V^S^SSSL mainstream, the alignment microscope 
aligner using the excimei •laser ^which _wri g b ^ n 1 f n ^f chro matic aberration is made to exposure 
of an off axis method is the optimal. ^^^^^^ aberration becoming very big, even 
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interference microscope, etc. can be used. of projection aligner has become like size 

[0006] By the way, the flow of the processing in this kino oi projec 

Y °i l * , a ccwhirh loads a wafer on a wafer table using a wafer loader is 

correctly is performed. Generally as *ns fine ^^^^ ^ wafer 8 and sequential 

alignment) method is used. ^^^SS^^feS^) attached to the sample shot 
measurement of the location of the alignment mart . iwarer , of a shot array, the 

Concerned is carried out Based^ ^^^^^^ * - ask for all the shot 

[0009] ** Next, the exposure I^^^^^^SS^ttaimg of each shot field on a 
through projection optics is performed, ^ shot field for which it asked 

wafer in an exposure location based on ^.^^f lines measured beforehand, 
with the EGA method mentioned above, and th « f the wafer on the wafer table by 
[0010] - Next, the wafer unload wafer unloader is performed. This 

which exposure V^«ng^^^^^ ^ coincidence of the above-mentioned 
wafer unload process is performed to Uie waier iu* y ^ ^ 

**. That is, a wafer exchange process is constituted by ^ ' , h alignme nt is included) - 
[001 1] thus - the conventional JWf™£%" < ^?S2Si is gSy performed 

> fine alignment -> exposure -> wafer exchange -- Wee mre 
repeatedly using one wafer stage. 

[° 012 1 u t t;^iTti<!reauested inevitably that the throughput, i.e., a 

L [Problem(s) to be Solved by the ^^t^^Zc wafer of the number of sheets of 
throughput, whether it can ^^J^SSSSS^Lt^ above is used mainly as mass- 
which in fixed time amount since the projection {. . . • d 

production machines, such as a '^^^^^^ each «** 
[0013] Although it is necessary about this to ^^ e ^ mtially with the present projection 
from three actuation mentioned above being PJ^^g^ Scorned to one wafer, the 
aligner for the improvement in a ^T^J^^^^^fla improvement is 
wafer exchange (search alignment is "**J^*^23Sid above is used for the time 
comparatively small. Moreover in ^J^^^S^ * e number ° f ° f * 

amount which fine alignment takes it ^^^^ JJto substance, but since alignment 

IKS 

Lprovement in a throughput to shorten concisely J^™*^ shots are included in 
Although the pure wafer exposure indispensable that the quantity of 

this exposure actuation in the case of the stepper ana n oec ^ ^ kind of projection 

light of the light source is large at ^fP^^^^^^ side There are resolution, 
aligner, as important conditions ^^.^^S^S^SSon. etc. ** Resolution R 
** depth of focus (DOF:Depth of Forcus) ™S S £^ rtu £ G f a projection lens is made mto 

When exposure wavelength is set to lambda nunwnca ^rture o p j ^ . g 

N.A. (Numerical Aperture), it is P^^^^^Si^o (g lines) of the extra-high 
lambda/2 (N.A.). It is proportional. For this £ &lso sn ° rt as the hght source, and 

S=tL^ 
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requirements for both that power is ^^f^^^Sus th'e quantity of light is large, and the 
becomes the future mainstream at a present stage. Therefore, 

Ught source suitable as the light source of an W"™^ ^ ^ abo ve throughput can seldom 

55 On the other hand, the ^--^ 

arranged [ of being easy to cause ^'f'^^^SSSSum needed to be raised for 
full s?eed of the stage holding a wafer and J^gj 1 ^ 5 ^^ compaction of the 

compaction of the stage stepping tme bemeen ^£™^«J^ like step - and - 
exposure time of a wafer is possible for the case ^ a s ™ f and a wafer, since the improvement 
scLiing method by gathering .the rela ^X tio ^ scan speed cannot be 

in a relative scan speed tends to cause dpgwd^mrf ^SaWB^ of a stage, 
gathered easily. Therefore, it « »ece«^ ^ with me equipm ent using an off- 
[0016] However, it is not easy to raise * e j^^ 1 ^" _« excimer laser which will become the 
axis alignment microscope like the P^^^^^SS^rffhe mask pattern which 

mainstream especially from ■ ^^^"^ S??™"^ to totttol ° f * ^ 
minds projection optics m flu i kind of P r ° J X^3 aU ^ ent md to realize highly precise 
stage correctly without an Abbe error ^^X JttS^ement shaft of a laser interferometer 
superposition It is necessary to set up , s > that _the length me rf ^ 

may pass along the projection core of P ro J ectl0 » ^* CS ' °£ ^ both me length measurement shaft 
micro'scope, respectively. And since *Sh wlh the inside of the 

which passes along the projection core o ^ S f mfsuccessive range of the stage at the time 
successive range of the stage at the ^{^^^Zm^ the detection core of an alignment 
of exposure and the length measurement shall passing uiruu&n 

can raise a throughput. 

[2s for Solving the Problem] If three a-t = ^ 

alignment is included), fine alignment, and two °r more compa £d with the case where 

processed in [ that it is also partial ] ?^ c ™^hrou^t,ut can be Sed This invention was made 
Lse actuation is performed '^f^^^S^^^a^ are used for it 
paying attention to this viewpoint ^ d f f°^ ^°^ oach whic „ expose s the image of the 
Namely, invention accordmg to claim ^ough projection optics (PL). An 

pattern formed in the mask (R) on an ^^^^T^^Jr^ stages (WS1, WS2) 
Induction substrate (W) »^^^^ < Jffi^octum optics (PL) is minded on; 
for the inside of the same flat surface ^jgHSiwSl or WS2) of said two substrate stages 
induction substrate (W) held on one substrate > st ' ^ ^ ttem 0 f 

(WS1, WS2). During exposure of the md ^ S ^^ Jage (W S1 or WS2) After exposure 
said mask (R) and was held relationship of the alignment 

termination of the induction substrat : which measured the pny of another side of 

mark on the induction substrate =(W) held on the ^JJJ^g^ WS i) of said another side, and 
said two substrate stages, and the ongWdatum on the st ^ ° ^ itione d in the 
was held on; aforementioned one s ^** ^ the substrate stage of said 

Sd^ 
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c „\a *™th<»r side to the predetermined origin/datum in the 
the origin/datum on the substrate stage * .^.""g"^ °J£ the; aforementioned detection was 
projection field, and the substrate stage ,of «^^^io^ location, migration of 
carried out, Based on said detected location gap and sua ae performing alignment 

the substrate stage of said another side ;^°^f^X s de, and the pattern image of said mask, 
of the induction substrate held on the stage fjf*™™* is ' p erfor med through said projection 
[0021] While exposure of the pattern imag (WS1 or WS2) of the two 
optics (PL) on the induction substrate (W) ^?^^ysS relationship of the alignment mark on 
substrate stages (WS1, WS2) according to this J™ fflgf „ WS l) of another side of the two 
the induction substrate (W) held on the substi atestegel ^ °r w , ^ measured 

substrate stages and the reference P^ -~ 

Thus, since exposure actuation by the side ol ones s latio _ shi of ±e a i lgnme nt 

sequentially. refe rence point on the substrate stage (WS2 or WSl) of said 

[0022] and the condition positioned fee reterence pom exposure termination of the 

Another side in the projection field of projectio optic J^> ™^?. „ a location gap and - of the 

induction substrate held on one ^^^^^Z Setermined reference point in the 
reference point on the substrate s tage of anofeer side ^ ^ pre Q Q ^ ^ rf ^ 

projection field - the coordinate ^location of fee J^gJ of which ** detection was 

location gap detection is detected ^Based £r ^J^™™oori«i^ location of which ** 
done, the location gap WSl) of another side is controlled after 

St! 5SS^-M- the stage of another side and the pattern image 

concerned at the time of physical relationship detection wife the P^o of 
substrate stage of another side of « ^ ahgnm^t ma^^md of COO rdinates) 

c Ld ta &e substrate stage of 

said another side can be performed with ^ h ,P r " C ^ svstem of ^ off axis is used as a mark 
[0024] Therefore, when [ for example, ] the f^ e ^ e S ^en2ed reference point in the 
detection system which detects an ^^^^^SSiage of a mask), and the physical 
projection field of projection optics (projection core of ttxe pattern ^irng nt of fl- 

relationship based on [ of an alignment system ] detection ^mdy, smc ^ ^ 

amount of base lines becomes unnecessary an ^^™Sof a substrate stage can be set 

u^sr^^ 

not influenced by the amount of base hues of | ^teation induction substrate 

[0025] Invention according to claim 2 » 5° J^^^SSw and the movable 1st substrate 
W) through projection optics 0»L) Hold an two-dimensional flat surface, 
stage (WSl) and; induction substrate (^^^^ m the 2nd substrate stage (WS2) 
The inside of the same flat '"^^^^^Z^to, and the; aforementioned projection 
where said 1st substrate stage (WSl) ^^^Xttate stage (WSl, WS2) Or interferometer 
optics (PL) as said 1st substrate stage (WSl). 0n ^ d n ^^^| nt \ vstem (WA) for detecting the 
systems for measuring fee ^^^ 1 SS B f £ uE£££& aU and fee 2nd 
mark on the induction substrate (W) held ttnsj stage me predetermined location m 

substrate stage, -P^TO is perfo-ed through said 

fee stage successive range at fee tune oi me ca P ud 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,10-163099,A [DETAILED DESCRIPTION] 



Page 5 of 17 



projection optics to the induction substtate ^^^SLJX 2?dpredetermined location 
or toe migration means (20 -) to which i f^^^^A detection on the induction 
in the stage successive range at the ^^gStotolSl^ held on one stage of 22), the; 
substrate held on this stage is carried out While to ^ucnon ^ by ^ 

1st substrate stage, and the 2nd substr ^ stages is expo ed So toat ^ ^ 

alignment system (WA) may be performed on toe stage ot anotne ^ ^ 

aridtoe 2nd substrate stages ^After confrotong contXeans (28) which 

of the measurement value °f^XpS2on of one [ said ] substrate stage and the 
controls said migration means (20 22) and replaces uic iu 

substrate stage of another side. - tABe i s exposed by the control means (28) 

[0026] While the induction substrate held on one ^stageis expose V be formed 

according to this, so toat mark ^detecfco. ^^^^ffSSed carrying out the monitor of toe 
on toe stage of another side After actuation two stege £«J J . g md 

measurement value of interferometei sy «nu (26), of side is performed, 

exchange of the location of one substrate ^^^onby toe side of one substrate stage, 
For this reason, by parallel processing of ^expo^ure actoatoo n y ement m a 

and the alignment actuation by the ^^^^SSSS^ on toe substrate stage located 
throughput is possible If it is We to exchange st is replaced , and while the 

after exchange of a location in toe 2nd location J omes J ssible to perform mar k 

induction substrate held on toe stage of «^^ W _SSd«i oae stage, 
detection actuation by the alignment system (WA in parallel ^onon g ^ interferom eter 
[0027] Invention according to claim 3 is set to , a» . al gner acco^tong ^t ^ shaft ^ 

systems (26) The 1st length measur ^ sb^ ^ ^dtoe 2ndi gm ft ^ ^ 

which cross at right angles to mutual focusing ~ *i (Ya) which cross at right 

3rd length measurement shaft (Xa) and the 4th ™ Said contro i me ans (28) In 
angles fo mutual focusing on detection of ff^^ 1 ^ ^ charac terized by 

cas'e toe location of the stage of said onj ^ ^^^SSo,^ systems (26). 
resetting toe length measurement shaft £ ^ length meaS urement shaft (Ye) with 
[0028] The 1st length mutSl focusing on projection of 

which interferometer systems (26) cross a right angi measurement shaft (Xa) and the 

projection optics (PL) according to textual focusing on detection of an 

4th length measurement shaft (Ya) which cross* £gn » correctly manageable 

alignment system (WA) The location of a ^bstrate > fe ^ 

without the error of ABBE at the ™ toe location detection mark by toe alignment 

substrate top through projection op ics, ^ detection^! me rf ^ ^ 

system. Moreover, in case a control ^^^^^ ya) of interferometer systems (26) is 
another side Since the length measurement \ ystems which had managed toe 
reset, even if toe length measurement shaft ^^mSSSw of a location once goes out If 
location of each substrate stage till then on toe occ asion oL excn ^ mterfer ometer systems 

the location which resets toe length ^^^^^^Jto manage the location of toe 
(26) is beforehand set to toe position, it will become P°^atter measurem ent shaft. 

1st and 2nd substrate stage using toe m measurement v^e^ of toera et g£ substrate 
[0029] Invention according to claim 4 is an ^J^^^d the movable 1st substrate 
U) through projection opti^ 

stage (WS1) and; induction substrate (W) are held ^* me f ^ same flat surfa ce as said 

Said projection optics (PL) is ^^^^^L^^^Z movable 2nd substrate stage 
1st subsiate stage (WS1) - said 1st t^'^SSl location of the alignment 
(WS2) and; - Interferometer systems measunng ^ ™° ^ on said substrate stage or on this 
system (WA) for detecting toe mark on toe ' es P ectivel y < 26); Q&<± of " id 

stege, toe 1st substrate stage of; at «^ ^t^SS^ve range at the time of the 

^frwse^ 
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system (WA) on a stage or on this stage is earned .u. The lo^ on o^—n 

means (20 22) and the; 1st substrate ^f^^^te c^eyance device, and it is made to 
performed between a substrate = rtage and ^ external substrate y ^ 
move among 3 points of the 3rd location ot , ana .m ±e 
interferometer systems Wmle a pattern is e ^ toou g h s^d P roje p V ^ ^ 
induction substrate (W) which was managed MJ^J^ ^ iUction substrate Exchange of 
stage On the stage ^'^^S^^^^S^Sm which measures the physical 
(W) And said induction substrate (W) So that J^"**^ on ±e stage of sa id another side 
relationship of the upper al i ^J^^^S^ L Z measurement value of said 

Ser^^ 

that the actiiation performed on said two ^SSSS«SSimagod by interferometer systems 
[0030] According to this, the location of one ^ S ^^ofeSlptics by the induction substrate 
ly the control means. While a pattern is i exposed dirough PJ^ on °P J of m 
held on one [ this ] substrate stage ^^^Xge^^ alignment actuation which 
substrate (W) And the induction substrate after ™? J^*"®^. > reference point on the stage 
measures the physical relationship of the Y'^^eS^m^A and the measurement 
of another side based on the detection ^^^^^^-^ substrate stages (WS1, 
value of interferometer V—^^^jS^ much more improvement in a 

WS2) and a migration mean (20 22) ^™ 6 ^ h of me induct ion substrate by die side of 
throughput is possible by parallel proc ®£ ^ d ^ st of ^ther side, and 

the exposure actuation by the side of ^^J^^ sub strate is performed in the 3rd 
alignment actuation. In this case, since "^^"^Sfl^lS exchange can be performed in a 
different location from the 1st location ^^^^^S^ is alsono un-arranging 

actuation performed on two stages may interchange J^^SJ^u, ?. me n, while the 

0 n an induction substrate, using for ^£ 5 is prepared tether. The 

(R) with whieh the pattern 7™^^"____^_f5£k W »aay be made to be earned 

iffiffittW*- — < WS1) - ^ " Sta8e 

P^tn'ac^ 

systems (26) The 1st length measurement shaft £Ce£ radto ics (PL)) „ has fte 

which cross at right angles to mutual tensing on ^?J«^"™^SSl (Ya) which cross at right 
3rd length measurement shaft (Xa) and the ^^T^^T^a control means (28) 
angles to mutual focusing on ^^S^^^^^Lm^ shaft (Xe and Ye) 
About each of said two stages (WSl, WS2), *? ^ ""J ta said lst location. It is 

25SHU <M ™ - ?_£s^££2Si£S~ -* <*•> 

[0034] The lst length measurement shaft CXe)_ and M _iengi projection of 

which 'interferometer systems 0fi } cross £ JXS^SJ U shaft (Xa) and the 
projection optics (PL) accordmg » ^ les to mutual focusing on detection of an 

*2 ~ WAS ffi£M __t Sge (WSl, WS2) is correctly manageab!e 
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withoutmeerrorof^^^ 

substrate top through m^^^^jZ stages (WS1, WS2) The 1st and 2nd 
system. A control means (28) moreover, * DO V. systems (26) is reset in the case of 

length measurement shaft (Xe and Ye) of »^ m ^ measurement shaft (Xa and Ya) 

miration in the 1st location. From resetting ^™™^2nd locatio n The length measurement 
of Interferometer systems (26) m the case °/^Ton and aSgZent measurement initiation also 
shaft needed in each actuation befo ^^SSgS mea^ment shaft of the interferometer 
about which substrate stage is resettable. Even it ^ m men once goes out, it becomes 
systems which had managed the ^^J^^S^^ time of alignment using the 
possible after reset to manage the ^^^^^aft at ^e time of exposure, 
measurement value of the reset length me ^^ ft X ff 1 clato 7 to have further a mark location 
^035] In this case, it is desirable like invention according to dam 7 ^ £ ^ ^ 

detection means (52A, 52B) to detect the ^T^^^S^SLgh said mask (R) and said 
pattern image of said mask (R) and the reference V^aM^ * 2) is % sitione d in the location 
projection optics (PL). In this case, when a Ige (18) and the physical 

where detection of the predetermined on ^^ r ^ t ^a^ed in the projection field of 
relationship based on [of a mask jjjjjg]^ %^on core of the pattern image of a mask 
projection optics (PL) ^^^^^^^a^ through a mask (R) and projection 
(R) and the reference pomt on a substrate stoge is oetec is ^ esirable that the location where 

optics (PL) with a mark location det ^^^^^'J^ (18) and the physical relationship 
detection of the predetermined reference ?omV on ^ubstrate J U^ of projec tion optics 

{«^^ 

according to claim 8 A stage body (WSla^ WS2a) ,H ^ ^ bod (WS i a , WS2a), and 

(WSlb, WS2b) which is carried free ^^^^Sshed in the side face of this substrate 

instead of said substrate stage. 3 ^ of me x st location, the 2nd 

[0037] [ in these cases ] moreover < """^J^^ fce 2nd location) an interferometer 
location, and the 3rd location (or between the 1 substrate stage or a substrate 
measurement value - **** for monitors - a s f be usedj for example, the migration 
attachment component without things ; kmd of ^g^yl* ; tQ ^ 9 
means may be constituted by the "^^^^Xtfi the fixed mirror used as the cntena 
[0038] Moreover, in each above-mentioned invention^ anno gn . it may attach in said 

of length measurement of interferometer systems J^^gS^ux, MY, 18X, 18Y) 
projection optics (PL) and said alignment system ^ ^ ^ 
which serves as criteria of length me ^ e ^ n ^* e e ^fXe a fixed mirror is in other locations, 
according to claim 10. In this case, ^^^S^der the effect of location fluctuation 
it is hard to produce an error m a le ^ fixed mirror with time or vibration of 

of the fixed mirror resulting from location fluctuation ot a nxe 

equipment. m . n ithnueh onlv two, the 1st substrate stage and the 2nd 

two same flat surfaces as a substrate stage. 
[0040] 

^ mb °l^lto e g2^> - *e is, operation gestal, of to invention is hereafter explained based 
on drawing 1 thru/or drawingj4 . 
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1 . This aligner 100 is a contraction projection mom v 

repeat method. . -, i{mer 10 o holds the reticle R as an illumination 

[0042] The reticle stage RST image of the pattern formed in 

system IOP and a mask, The projection opbcs PL ^ „ the movable 

Reticle R on the wafer W as » "^^^S^Sote systems 26 which hold the 
1st substrate stage in the secondary XY d * ectl °^ c m * of the wa fe r sta g es WS1 and WS2 of 2 

wafer stage WS 1 and Wafer W. and ^ se 12 to P in ^ ™ ^ , 

or 2 wafer stages WS as the ^ovaWe 2nd subset ^ cQntrol ^ 28 ^ M 
dimensional direction independently m ^ constituted mcluding C PU, 

a control means which consists of the ^mcompute * ^ f ^ whole equ i pme nt. 
ROM, RAM, an I/O interface, etc and ^f^f^t soloes (a mercury lamp or excimer laser) 
[0043] Said illumination system IOP cons ub ot tne ngn v a condensing 

and an illumination-light study ^system of the inferior surface of tongue 
lens, etc. This iUuminaUon system «>P ^^P^ distribution by the illumination light IL 
(pattern formation side) of Reticle R by i ^ IO ™ l l 1 " • ation Ught tl for exposure, excimer laser 
for the exposure from the light source. ^ » or KrF, ArF, etc. is used, 

light, such as the bright "j^^^^JffiSSi a fix'ed means by which it does not 
[0044] On the reticle stage RST Reticle K is oemg i ^ non-illustrated drive 

llustrate, and the minute drive of this reticle toSnfa dxawmU )> Y shaft 

system in X shaft orientations (the space rectangular ^^^^^^ cut within XY 
orientations (space longitudinal dir ^Se R now in the condition that the 
side) of theta. Thereby, dus reticle f^fJ R C ^°^ agreement with the optical axis Ae of 

stage RST and the optical axis Ae cross at ^ff^'^^toil 1/5) is used. For this reason, 
here, and has the predetermined contraction scale [actor beteg* » 1^ w . g ^ 

where alignment (alignment) of the pattern of ^ ^fe a uniform illuminance, the pattern of a 
if Reticle R is illummatedby ^.^S^^^^^SZ contraction scale factor beta, it 

SproTetdS 

of projection optics PL (left-hand side ^f^^^p^urTof the wafer stages WS1 and WS2 is 
shaft-orientations location ^"f^^^iS^tations 1 of projection optics PL 
fixed. Similarly in the side face ^ *e s ide °f the Y shaft one f sha ft-orientations 

rOO^non-mustratedgas^ 

and WS2, respectively, and «^^^^[^^ 0 ^^ micron (micrometer) extent in 
these gas hydrostatic bearings through the ^™^££' uiaat plane processing is performed 
the bale 12 upper part, respectively between base 2*J^J^ w <£ md WS2 (left-hand 
to me field by me side of me i (space back side in drawing 

side in drawing 1 ), and the field by toe sxde f die Y shaft onm ^ reflecting me length 

1 ), respectively, and the reflector ^ respectively, 

measurement beam from mterferometer ^J«»f*£ wafer stages WS1 and WS2, 
[0048] Moreover, the magnet is ibeing ;fixed to fa two^nrional 

respectively, and, as for the wafer stages WSlmdWWj" mo ^ coil which 1S 

direction in a base 12 top according to the d**™**"" base (specifically the 

not illustrated [ which was embedded ^^^^^Z^dJS^ field near the 
predetermined field near the projection optics PL lower pan ana u y 
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, - t • the co-called MUBINGU magnet type as a driving 
alignment microscope WA lower part ]. Tha U , *^°^orSuted by the magnet of the wafer 
means of the wafer stages WS1 and WS2 of J^™*^ The drive current of the drive 

stage WS 1 and WS2 base, and the drive coil «? b ^ 1 m i ™* U " 

coil of this linear motor is coaled by the mam control « adsorption et c. through 

[0049] On the wafer stages WS [ WS1 and ] 2, Wafer W ^laoyv 

he non-illustrated wafer holder, respectively ^^S^^SShe same height as the 
the reference mark plates FM1 and FM2 ^^^^^^ of drawing! , the 
front face of Wafer W are being fixed, i Respectively ^ ™ ^ A J e r mentione d in that 
naark WM for measuring under the ^^^^^<tf«D reference mark plate FM 1, 

of another side. „ M * a it the alignment microscope WA of the off-axis 

[0050] Furthermore, with this operation gest JJ^^f™^ detection (alignment mark) 
method as an alignment system which detects the mark distance> md was formed in 

which was formed in the direction of about 45 ^^^^^ Wa f e r W is formed. The level 
the location distant 3000mm from P ro J ecti °^ processing, the mark for 

difference is made to Wafer W by exposure to ^^ZlTdonT^ (alignment mark) is also 
location detection for measuring the k^J^** £faU™ m croSope WA. 
included in it, and this alignment mark is XTca\S S^eScroscope of the FIA (field Image 
[0051] As an alignment microscope WA, ^^^^Z^^to this, after the 
Alignment) system of ^ ^age-pyocessin J^^^"*^ [ which emits broadband 
illumination light emitted from the ™ objective lens, it irradiates on 

illumination light, such as a from the wafer mark field which is 

Wafer W (or the reference m ^^e F^ ^ ttansparency of an objective 

not illustrated of the wafer W front face ]j carries omm 4 Q f a wafer mark and the 

lens and the non-illustrated index plate, and image formation oime g non -illustrated 
image of the index on an index plate is tbe digital disposal 

CCD. The photo-electric-conversion signal of th f^ P ^ e C relative "position of a wafer mark 
circuit which is not illustrated in the and mis relative position is told to 

and an index is computed by the no *^SS alignment mark on Wafer W is 
a main control unit 28. In a main control ^ ^^oca^n ot me Jg^^ tems 26 . 
computed based on this relative position and ^^ToriSons 1 of the alignment 
[0052] moreover, in the side face by the side of ^^tS^ed as the criteria of X shaft- 
microscope WA (left-hand side in J^^^^^mation of the wafer stages WS1 and 
orientations location management at the ^time * ^-orientations location management at 
WS2 is fixed. Y fixed mirror ^^^^^1^2 is being similarly fixed to the side 
££t£ SXSK S^l^V- microscope WA (space back side m 

Interferometnc Alignment). Other 0 P* ca *f"j^™ J ments such as a phase-contrast microscope 
Step Alignment) system, of course Other optical equipment^ P . scanning 
and a differential interference microscope, ™ ^cammig ium ^ ^ & ^ 

microscope) which detects the irregularity °f * e ^^™Xve force) are used. It is also possible 
tunnel effect, and the force between « rt ^ a «^^CSw: atomic force microscope) 
to use non-optical equipments, such as A™CJj™ JJ« 0 Xtomface of a sample, etc. 
which detects the irregularity ^^^^^^^^^ the reticle alignment 
[0054] Furthermore, in the projection aligner 100 not ^ °P£ a jbrnng the image of reference 

microscopes 52A and 52B ^^^SSS^^ PL «** ^ST* 

mark RM on the reference mark plate ™ ^ugn P j f Je R ^ 
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control^, inthis^ 

detection light from Reticle R to the retl ^^^d 52B concerned in one, and the 

carried out to each reticle alignment ™croscopes ^ 5za exposure sequence evacuates 

microscope units 56A and 56B of a p-r « ^SSiSSS applied toa reticle pattern side with 

these microscope umts 56A and 56B _to ^J 0 ^ command from a main control unit 28. 

the mixror driving gear which is n °V 11U 0 S ^S n ol which manages the location of the wafer 

[0055] Next, the interferometer systems 26 of diawingj, wmcn 

stages WS1 and WS2 ^ ex Pj^ ed f ^^^ systems 26 1st laser interferometer 26Xe 

[0056] As shown in d___ffigj. , in fact these mte™e c y for y ghaft _ 

for X ihaft-orientations location ^ em ^o^ interferometer 26Xa for X 

orientations location measurement ] ^f^^SeXometer 26Ya for Y shaft-orientations 
shaft-orientations location -measurement and as interferometer systems 26. 
location measurement, in dBSBMO. ^"W^ beam Xe 1 of X shaft orientations 
[0057] While 1st laser interferometer 2 f Xe P' 0 ^ a ^Jr vh t0 x fixed mirror 14X The length 
which pass along the projection cote , of project .optics PL o X ^ ^ ^ 

measurement beam Xe 2 is f ro J ect ^^ is measured based on the . 

^058] Moreover, while 2nd laser 

one. . r o^Vq nmiects the reference beam Xal of X shaft 

[0059] Moreover, while 3rd laser mt e rferometer 26Xa Pg^^OKope WA to X fixed mirror 
orientations which pass along toe det ^Xfect^tot?XS of a wafer stage (WS 1 or WS2), 
1 8X The length measurement beam Xa2 is W^SI^S mirror 1 8X is measured based on the 

^060] Moreover, while 4* laser interne *er 

one - + d™ft nf 1 st laser interferometer 26Xe which consists of the 

[0061] The length measurement shaft of 1st measurement shaft 

reference beam Xe 1 ^d the length measurement be^^ 

Xe The 2nd length measurement shaft of laser ^ e ^ e °S^ measurement shaft Ye, The 3rd 
beam Yel and the length measurement beam W ]£ 2 ^^™ of ^ refere nce beam Xal and 
length measurement shaft of lase. ^^^^^^^^^ 
the length measurement beam Xa2 ^f.^f^^ consists of the reference beam Yal and the 
measurement shaft of laser ^^^^t^^ZoBmnm^ shaft Ya, the 1st length 
length measurement beam Ya2 shall be called the ^^Y e Focusing on projection of 
measurement shaft Xe and the 2nd length ^^^^^^^c^J^, and the 
projection optics PL (an shaft Ya cToss perpendicularly 

3rd length measurement shaft Xa and the 4th lengtn ume as ^ bg 

focusing on detection of the alignment ^'^^^^^^^^ *** of Abbe 
correctly measured by each measurement s ^ e °^^^°f the mark for location detection 
error by yawing of a wafer stage etc. at the tone w top so that it may mention 

on Wafer W (alignment mark), and ex P°^°.^XvlTst xnru/or the 4th laser interferometer to use 
later. In addition, it is much more ^^^JSo the accuracy of measurement, 
the heterodyne interferometer of two frequencies in uiu 
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[0062] The measurement value of returr i axu ]^^^^^SSS^^ & 

me wafer stages [ WS / WS and / 2 ] is °™ e ^^ i managed by the 1st, 2nd laser 
that clearly also from dxa___gl The location ^» ™f for lo S catio n detection on Wafer W 

uterometer 26Xe, and 26Ye. While ^pe wl ^e location of a wafer stage is 
(alignment mark) is performed by the ah ^^™ C ™ S ^ & However, since each length 
manned by 3rd and 4th laser interf ^^^and^Hc ^ fa ^ or ^ 

interferometer systems 26 becomes difficult operation gestalt The 3rd location shown 

[0064] for this reason, in the P^«£^£ ^ g f^ the Ind location shown as a 
by the imaginary line m drawingj. in &e wj^swge !w > which it 1S made to 

continuous line in stage WS 2 is located in drawing 

move free among 3 points with ^f^^^Xch the wafer stage WS 2 is similarly moved 
3 , The 2nd robot arm 22 as a migration means to wmcn d ^ 3rd Nation is formed. 

lU among 3 points of the 1st location ^^^^ main control unit 28 and the 
These [ 1st ] and the 2nd robot arm 20 "«d22?»atoo con* y ^ ^ ^ ^ 22 
position control precision of the wafer stage > &e abo ve-mentioned position control 

Lome about **1 micrometer in ^.^^^ sho wn with Signs 24A and 24B m 
precision certainly, it combines a vertc ^°!™^ t although detailed explanation is omitted 

^Whenme3rdlocation,the2ndloc S 

ke 3rd location The wafer exchan ge °cf on m ^ ^Jonstitate a part of external substrate 
the conveyance arms 50 and wafer stages ^l.W^ completed, the location 

conveyance device is meant. The 2nd ^^S^ to the wafer W on a wafer stage, 
of arbitration where it is the Ration wh«re aliment is perfbnn ^ shaft Ya hit ±e 

and both the 3rd length measurement^ shaft X of ^tion where it is the 
reflector of a wafer stage is meant. Th ™ 0 n a wafer stage, and both the 1st length 

Ed as the 1st location, the 2nd may be defined, for example, the 

is good also considermg the location where ^ 

m £k WM on the reference mark plate FM becomes ^m me similarl the ut 

microscope WA as the 2nd location, lf ^^^eS what kind of location may be defined, for 
location is also good also considen ng f^Xe m b ^omes in the projection field of projection 
example, the mark RM on the , rdfcen* ^gjj™^ is satis fied. 
^ C 7]N L eS projection aligner 100 of this operation gestalt 

sbaUbe located in the3rd location, andthewafer 

stage WS 2 shall be located in the 1st loc a* 0 *; , t ws x md the conveyance arm 

[00 8 69] First, wafer exchange is Pf^J^^^Ste.tege rise on the wafer stage 
50. detailed, since this wafer exchange is P^ 0 ^^^^ here „ it explains - although it 
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metabynon-iUustratedPU^^ 

wafer stage top does not shift greatly, for example, the ^^S^veST 
mark plate FM 1 has also become in the error range of _** a laser interferometer, 

[0070] During this wafer exchange alfcough l the location is not managed wrtn e 
Lee the 1st robot arm 20 has caught *^^™ l &£5££l. In addition, while being 
^SSt—Sl.e^^WS 1 shallhave 

[00^^^ 

Lin control unit 28, the 1st robot arm 20 \ s 26Xa and 

location shown as a ?»^^^^±^rsiZ 0 t arm 20 finishes a duty here after 
26Ya are reset to commence mfl» shunts m the locatio n which leaves the wafer 
2£5s" 'byTe SU£ t^d&tSE -cording to the directions from a mam control umt 

28, and does not becom ^ stn f^ e nn - tion control is carri ed out through the linear motor which 
[0072] With a main control unit 28 p °sition contr ol is c arri^ ref( f rence mar k plate FM 1 on 

mentioned the wafer stage WS 1 above so tiiatthe mark q ™ on m ^ mteoBCOpe W A 

the wafer stage WS 1 might be positioned f^^^^Satkm of26Ya, carrying out the 
after above 3rd and 4th laser mterferometer ^.™J™*£^^ positioning accuracy to the 
monitor of the measurement value of mterferometer 26Xa £ ±e 

2nd location by the 1st robot arm 20 here Smce ^^^oned m 8 __ s 2nd location Based 
interferometer length measurement » i£ the reflector of the wafer stage WS 1, 

on a design value (relative-position relation on z i design l wiui * reso lving power of 

and the mark WM on a reference mark plate) ^^^^^t^^ in precision 
about 0.01 micrometers after that. As a WA. In addition, when 

desirable in respect of a throughput location fdeltaWX and deltaWY) of the mark 

[0073] Next, under the aH^ent^croscope ^J^^S^Sc (index core) of this 
WM on the reference mark plate FM * ^ JJ"™^™ ^ Y 0) of 3rd [ under this 
alignment microscope WA is measured, and the av ^}^^L value of 26Ya is calculated 
measurement ] and 4th laser interferometer 26Xa ^and u ^eSrferIme^ 26Xa and 26Ya 

to below. i„wfrmTneter reset and a series of actuation of W-SET are 

above-mentioned, and pom.-tojom 'ontroUo ftt "J^^,^ 26Xe> md 26Ye are reset 
.♦1 or less um. In a mam eontrol - 28. the W, ZM la^ comp leted. 

main control unit 28, and does not ^ome obstiuctrve 2g & 
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on a design value (relative-position relati on f a deS1 ^ t control is possib le at the resolving 
and the mark RM on the reference markplate f^Jogon^oTO P^ Uioned ^ ^ 

powerofahoutO-Olnncrometers^ 

reticle alignment ^^P? 8 ^ o ^ f^teSo mark plate FM to coincidence. 
aligruiientmarkandmemarkRMon thereterencemar P re i at ive spacing of the reticle 

[00^ Under the reticle ali gnrnent ^-oscopes plate pm 2 (Lite RX delta 

alignment mark on Reticle R, an ij^*^ ^ the reference mark RM core which is an 
RY), Namely, the location gap (delteRX and deUaXY) rf ^ ^ ^ _ 

origin/datum on the ^ J^^^^ 0 f p^jocdoii optics PL is measured. In a mam 
predetermined origin/datum in the 'Projection in* P J interferometer 2 6Xe at that time and 
control unit 28, the measurement value (XI and { q{ these reticle alignment 
2 6Yeisreadat^esame^ 

and 26Ye shall be called R-SET to below exposure by the side of the 

[0079] ** Next, wafer alignment by the side of the water stage w a i p 

wafer stage WS 2 are performed in parallel interferometer 26Xa and reset 

[0080] Namely, after 3rd [ ^^~^^^^SLd on the measurement value of laser 
of26Ya The location ofthe wafer stage WS 1 *^f£ faH OTtmark) location for location 
interferometer 26Xa and ntof J^^JSf „ more shot fields on Wafer W 

detection ofthe specific sample shot beforehand ae ™ e " stage WS 1 is carried out through a 
in the main control unit 28 Sequential m ^ atlo ^^ n f t a Se of interferometer 26Ya and 26Xa, 
linear motor, carrying out the monitor ofthe ^easurement ^ofmto ^ 
and it carries out on system of coordinates (Xa Ya) ^0^0 p mterferomet er in 

WA. In this case, since the measuremenl valu g^t^l^ wider the detection core ofthe 
case the mark WM on the reference ^f^^^^^S^ff^ mark on Wafer W in 
alignment microscope WA can be found In °^er to positic n eac ^ value 
the detection field of the wafer ahgnment n^roscop e W on tins interferometer 26Ya , 

ofthe relative position of a reference mark WA a "^^SSS) should just move the 

foffiou^ 

measurement marks and one Y ^"^^^^^^S^ or more X measurement 

_^£^^ 

£ol^ 

s performed using the alignment mark (wafer data of th e above- 

ana the array data ofthe shot field on a design, ^^^^^ it is desirable to take 
mentioned two or more shot field on Wafer W However hen ^ mark wm on the 

the value (XO-deltaX and YO-deltaY) and difference O ^ o ^™^und e r the detection core of 
reference mark plate FM 1 for which it asked PJJ^^^^^VAon 
the alignment microscope WA, and to change mto fee date rf<fae mark ^ on me 

and is folly known. ,- pr A , h - _ oe rfonned by the wafer stage WS 1 side, 
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field on Wafer W is performed as above-mentioned in a main control 

[0084] Namely, the measurement resuU of *?™2S^2 rtthrt time (Xe, Ye), It is based on the 
unit 28 and the coordinate location ^T^^^^Z^A^ the reference mark plate 
array coordinate data of each :o* ^^^^^S^XLn. Sequential exposure of 
FM 2 currently ™ 0 ^. e °^^ method, carrying out closing 

the reticle pattern is earned out on Wafer W by tne i siep system positioning each shot field on 
motion control of the shutter in an iaaB ? Dg ^^ value of 

Wafer W in an exposure location carrying out themomto ^™£ e ^^ st ws 2 is preceded 
interferometer 26Ye and 26Xe. The ex P° s ^^ shaft of an 

here. In spite of having reset interferometer X and superpos i ti on is 

interferometer having once run .out) ^^^^kW* the reference mark plate FM 2 and 
possible is explained m full detail, spacing of the mark WM ^on me reference mark plate 

Mark RM is known. The relative physica ^honsh^p of above . mentione d 
FM 2 and the reference point of each shot field on Water w is c p 

by the fine alignment (EGA) performed m. advance o ^^^SoSS^Ia&m with the mark 
alignment mark on Reticle R ^.^X^^^ me projection core of projection 
RM which are the projection core < * * ^ origin/datum in the projection 

26Xe, and 26Ye turns mto which value id mentioned 

[0085] ** After fine alignment (EGA) ^""^^S^?^ is completed by the 
above and the exposure of a reticle pattern to ^^7™^ of ^ lower part of projection 
wafer stage WS 2 side move the w^^idttoS is a wafer exchange location, 
optics PL, and move the wafer stage WS 2 ^ he ™ ^ 2Q according to the directions 

this 1st location is completed. . comp i etec i .. this - the 1st 

[0087] since the 1st robot arm 20 finishes a duty here after ^ reset is comp ^ ^ 

robot arm 20 shunts in the location which ^J^^^^^SCme obstructive, 
the wafer stage WS 2 to the projection core of the pattern image or me 

gap measurement is measured. performed as mentioned above by the wafer stage 

[0089] While interferometer reset and R-SE1 are P e ™rmeu ^ ^ 

WS 1 'side According to the directions from a mam ^^^^f J^ed to a wafer 

performed by the wafer stage WS 2 side. , x d 2nd robot i s 

^^"^-outonbothlwhiohw^expUinedabove] s«ag ra WS [ WS1 and] 2 
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parallel operation is shown in drawing 4 • „* t u a ,„„f P r staee WS 1 and the wafer 

?0093] Since exposure actuation by the side of one stage ^^^aSSrSe can be performed in 
stages WS 2 and fine ali ^^^^ of **** 1 as 

parallel according to the projection ^f^XSaSment is included), fine alignment, and 

ability is expected. on & re f er ence mark plate FM on a stage is measured 

[0095] Furthermore, since the mark location or ^ * e ™ tion ^ d operati on gestalt on the 

in eacli exposure forward before »»>8^^^^SS!S^gPe8 o«f However long the 
assumption that the length ™^ e ^^ based on [ of the 

s£e^ 1 
wafer stage WS 2 producing mterference etc - , ^ interferometer systems 26 are 

[0096] Moreover, with the above-mentioned focusing on 
Uppedw^thelstleng^measure ^^ m ^^l^% md ^3r^ 
projection of projection optics PL, the 2nd lengin mc« perpendicularly 
measurement shaft Xa and the 4th ^!°^^^^S^Z location of a wafer 
focusing on detection of the alignment ™^^^JJS™nt actuation and exposure, 
stage is correctly manageable at the time of any «T fce toe ^S^ 1 interferomete rs were fixed to 
[0097] In addition, since the ^^^^S^S^mmt microscope WA, as long as 
the side face of projection optics PL, and * e ri ^ de d ^ e e 0 ^^ en ^ easure rnent and exposure, even 
there is no fluctuation of a fixed mirror location ^^™^ of equipnl ent, etc., un-arranging 
if it changes a fixed mirror ^^^Z^^^S^J^ will not arise. Even if 

[ t °fK 

and down, it does not produce any ™;^^™ e above lst exp i a ined the case where the wafer 
[0098] In addition, although ^fg^^^^^3Se 1st location, the 2nd 
stage WS 1 and the wafer stage WS 2 were move ^°"^ p d 22 men invention does not 
location, and the 3rd location by the 1st and 2nd exchange in the 2nd location, you 
make it limit to this and is [ for example, ^^^^2 between the 1st location and the 
may make it move the wafer stage WS 1 and the , wafi£ stage W& m actuation of bo th 

2nd location by the lst and 2nd robot arm 20 and 22. In this ' arterc s 
stages by the main control unit 28 so ^^^^^Z wafer W on the stage of 

ToS^ 
^9]Mo^ 

of a step-and-repeat method was performed to < £J ied 8 out one by one to each shot field 
projection exposure of the pattern image of a reticle ™y be carru a o y ^ ^ 

on Wafer W, repeating alignment and expose not ^ plate FM on 
relative position of each alignment mark to mark. W_ Mto nn a 
a stage at the time of alignmenUs ^t^lSd^S^ As for this die Bayh die 
SX^dSleTo^ 
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* 

based on EGA considered and mentioned above from a viewpoint which prevents the fall of a 
throughput, when there are many shot fields. ws j Moreover , 

[0100] With the operation gestalt of the above 1 ^ S ^ 3 ^ 0 7the 2nd location and the 
me 1st location, Although the case where made £ move among ; 3 points rf ^ 

3rd location, and the 2nd robot arm 22 moved tiie s ^2oW mvention f s n ot limited to 
1st location, the 2nd location, and me 3rd ocafcon wa. xplame location to the 3rd 

this, for example, one robot arm 20 carries a stage ^WS 1 (or Wb2) ttom ^ ^ 

location, the 1st location, When it carries and ^f^j^^Xto Ihe method of moving this 

conveyances. f f t and not only the advancing-side-by- 

stage WS 1 removable on stage body WSla and t^gg*™^ substrate attachment 
constituted disengageable similarly at two parts of stag ;e body _ waza 

component WS2b of the same configuration ^^^_e non-illustrated wafer 

and WS2b, respectively. , . ws r WS1 ] 2 almost like 

[0105] Although parallel processing M**^ actuation is 

tiie ls{ gestalt mentioned above with the operation ge 2 wn en gnm ^ 

completed by one stage side and exposure unit _8. Are concurrent with 

The'lst and 2nd robot arm 20 .and £2 ^^^^ent c^onent WSlb by the side of the 
being conveyed on stage body WS2a t d m the 1st location (migration), 

stage which alignment actuation ^ ended (or W^gSSSti* exposure ended (or WSlb) is 
Substrate attachment component WS2b by ^the side o i me s g fawny, and exchange of 

conveyed on stage body WSla stopped ^^^^SXcJii management of the 
substrate attachment component WSlb and WS2b is ' Penorm measurement shaft of 

wafer stages WS1 and WS2 becomes impossibl ^^f^^^c^ component 
interferometer systems 26 may go out ui case it is exchang e a iin WS la and WS2a 

WSlb and WS2b, the stage stoppers 30 a ^ 0b ^°^ e ^ge p 8 erfoiW by the non- 
are held in the location in the meantime. In this case, waier excuoi _ v 

illustrated conveyance arm in the 2nd lo^tion. operation gestalt of**** 2 

[0106] Here so that it may be easily imagined ^^^^^^e plateFM becomes in 
As the 2nd location, the location where the ™™ ^ lo P cation where the mark 

^Se^^^^ 

SStr^^ 

gestalt mentioned above can be acquired. exolained the case where the 1 st 
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the 2nd location You may make it the 1 st and 2nd robot - £ ^^^^ST 
component among 3 points of the 1st ^^^^^^m^ P^ ormed in a P laCe 
operation gestalt mentioned above. if it is the case that the 

unrelated to projection optics PL and the ^gnment microscope W A un-arranging - 

working distance of an ali ^c"~ for 
the alignment microscope WA becomes the rauure oi^ • explained the case where a 

[0109] In addition, although the above 1st and the 2n<L operation g«tatt op measurement 
obot arm and a so-called stage stopper were used as a . minced for example, 
shaft of interferometer systems 26 once going out The be read « ^ a 

moves independently may be P'^.^^^S^dentLtuatton can be performed 

rrentir^ 

called double exposure etc. . t,.. wa< , aDt ,H e _ to the projection aligner of a 

[0111] Furthermore, although the case ^^^^^^SSaSS^i ** applicability 
step-and-repeat method was ^^^^^^SZ Invention J apply the 

electron beam direct writing equipment. 

of the invention] As explained above, while ^^^^^^ the 

Invention according to claim 1, ^^^^^S^So^ lines is offered, 
magnitude of a substrate stage can be defined regardless ol tne am< & tQ 

[01 S] Moreover, according to J-J^^^^^*^^ on one substrate 
raise a throughput by carrying out parallel Processing o .me P 
stage, and the alignment actuation on the stage of another side. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/16/2006 



JP 10-163099,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by compute, So the translation may not reflect the original 

2^?* shows the word which can not be translated. 
3 .1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

j£sr^««»*»> - wh ° ie ^ conoen,in8 * e 1 * 

JESS!", outline top view of one wafer stage of faujoU • 
I, is ttte outUne top view of *e eqmpme ^ 

the 2nd operation gestalt. 
[Description of Notations] 
1 4X, 1 8X X fixed mirror (fixed mirror) 
14Y, 18Y Y fixed mirror (fixed mirror) 
20 1st Robot Arm (Migration Means) 
22 2nd Robot Arm (Migration Means) 
26 Interferometer Systems 

28 Main Control Unit (Control Means) . 

SO Conveyance Arm (a Part of Substrate Conveyance Device) 

52A 52^ Scle^iment microscope (mark location detection means) 

100 Aligner 

WS 1 a, WS2a Stage body 

WSlb, WS2b Substrate attachment component 

FM1 , FM2 Reference mark plate 

WM, RM Reference mark 

R Reticle (mask) 

W Wafer (induction substrate) 

PL Proj ection optics 

WS1 Wafer stage (the 1st substrate stage) 
WS2 Wafer stage (the 2nd substrate stage) 
WA Alignment microscope (alignment system) 
Xe The 1st length measurement shaft 
Ye The 2nd length measurement shaft 
Xa The 3rd length measurement shaft 
Ya The 4th length measurement shaft 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
Sages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

2+***du»ws the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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rStBinttM (Xe) &tfSg28i|ft«l (Ye) fc. flt 
ET^'f^Vh^ (WA) ©^tH^/L^ffiSlcSSC^ 
S-r^H3«Jfitt (Xa) Rtffj4ifiOSW (Ya) fc* 
fMESJW^S (2 8) tt. tuta-*i:te*©X^ 
-5>©ffiB*Aft**.SRfc» itae z FS*ft->XT-A (2 

6)©«lfitt(Xe, Ye, Xa, Ya) *'J-b^t 

[0 0 2 8] Cftfc«kfttf, T)^I+^X-rA (2 6) 
tf. (PL) ©S&'J'oTfBSKSilKSM 

**£l«lfitt (Xe) RtfSB2«JS*& (Ye) t, 7 
7^f^yH (WA) ©«a«f»£>T?fflS»<:SBfcX£'*" 



§S3Si]fiW (Xa) Rtf»4«fttt (Y a) £*ffi*. 

&<lfiXf-y (WS 1, WS 2) ©fuB^ttlCl 
g-TSCfctfT?**. £fc. MIP^IS (2 8) t\ -1S 

fi, (2 6) ©Plfitt (Xe, Ye, Xa, Y a) *U 

^ft^ft©sfixxx-^©ffiB*miLTv^TS*-~> 

XxA<DiJS*ft* s -fiW^t. T^ltv'X^A (2 
6) OglStt (Xe, Ye. Xa, Y a) *>;-fe-ybT 

tt. *©'J-fe>y h«ftfci«MfcofHWI*fflv , 'Tas l . 
^[0 0 2 9] »5W(4fcE*05BTO«, (P 

D *^ut«swe (w) _hfc'<*-y*wtr*« 

KiirfeoT, SJSSS (W) *ff»LT2*7c¥® 
rt*S»RT«fcSli l SSX-r-^ (W S l ) i: : CBS 
fit (W) *ffi*tbTttie^l*SXx-i>- (WS 1) t 

*si2as«x-r-s> cws2) t-.twasiate** (p 

L) fcligijic^t^ft. ftt8BSfl«X7— ^±X«i$X-r 
-s^cSJf s tifc«««E±o"T- * *&a * « fc vxd 
rutwik (wa) t ; mmm 1 gfi*x-r- s^atf 
« 2 ffig^f-yo 2 s^tMcb* ^ft^nfHW-r * rob 

aFFmtfXr-J* (2 6) i: ; WE2oOl«Xr-v' 

©^ti^ft*. x^-s;±KfiWSftfc*BWR (w) 

C«bTME«t»3e*« (PL) *rt-LTWWfTfaft 

? ) u^M<D^y L -^wimmiH<Dm^.<om 1 &Bfc> w 

ET^-**^* (WA) fcJ:0X-f— ^±X»±KXt- 
-^C^«ftfc«a£»BU:0^-^*W*^* 1 *'' 
y hBjox^— SWWBHrtOBrfiOB 2 SB 

sosttab^ff t>ftft*» 3 &b© 3 jfBjanrrc»»s 

&ZWW}^®. (2 0. 2 2) k : » 1 SiXr->" (W 

s i) mmzmmxT-v cws 2) <Drt<o-^©x 

^-^OteB^miE^ff^XxA (2 6) iciOWS 
> 2ft. g-^jBX^-SJfcfftfSftfcJftS** (W) 
W8BS!B3t*3fi (P D *^UT/<*-y*«««ft* 
F^C. Htie^f 1 SfiX^-^Rtf » 2 S*Xx-5*Drt 
Ofl!D&OX^-S?±T?«SWE (W) OS^Rt/WIB® 
iSftfi (W) ±£0T7-r^>'b^-^^Wt2ffi*«X7- 
— y±<DS^ i: <DffiBKf^**fifH7 7^^Vh^ (W 

a) ^a^s^tufHTiftt-^x-rA (26) <mmm 

± ^ctuie 2 oosfizx^-^ (ws 1, wsz) so* 
ffi%m»)^®. (20. 22) «MW5kJ;tfc, fuse 



I I 
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©X^-S^TfftonsftfttfXtififfc* J: 5 c tufa 
(2 8) i:*Wf«. 

[0030] cneinn, W»«> 

(W) ±©7^*y hv-^kflWOXx-v^S 
IpjiSfcOffiMBflMtT^^yh* (WA) <D*fctti*SS « 
fc^f+v^A (2 6) ©tHWffifcKS-^TfHMf 

§77^^vh ttff **w*fTton 5 <fc a k 2 ooifix 

(WS 1 . WS 2) RtfSHb^S (2 0, 2 2) 
tfMIPSti*. tote*. -*o«EXf— s?*o«« 

iiff k mis<ox 7— 5?«flDsas»fio«ssR'tf 7 9 << * 

Ol^±*^ft6T***. iKOfl^s JBiffi«x ^2&«i: 
SIS 3 fflBTfSUSSftOXSMi^fTtenS ©^ C 

1g©£gi<D&& & €> k <^ 5 o *> & v \> 
[0031]$^ ww^R-ett. 2O0Xf--^©l 

b& (WA) KiJ:*v-*ttai»ff«afcfTbTtTft3c: 

[0 0 3 2] COB^Kfe^T, L-TW*. 30 

-ymtmmvTt>&^t>\ BSBsteKBoBsia© 
twa^x* (r) tcjgrii«nfe^*-yo«*«a»3t* 

JR (PL) *rt-LTtW2»l«RX?— 3; (WS 1) R 
tfH2S1SXx-v ? (WS2) ±<Dfi£jSSffi (W) CS 

[0 0 3 3] »*JK6»caa*©58W§tt* »*«51C|H« 
©BftBBfc*^"^ taST^ff-^X-r^ (2 6) its 
BEfi»3fe¥B (PL) ©!5W4»'&T?«SfcS»eS9l * 
TZmimm (Xe) Rtf»2W«« (Ye) k,« 
!B7v-f'/>'b^ (WA) ©^tH^'L^ffiSKSECS 
M-T5^3a>Jftl6 (Xa) RtfB4Wfttt (Y a) k* 
fit*. IWHIUJ»#9 (2B)«« tulH2-OC0Xx-^ 

(WS 1, WS 2) cD^-tl^ntcOV^T, t(SfHBH4B 
^gft«u#jfBT»ft^XxA (2 6) ©SlW 
B2l!lftW (XeMYe) fc'J-feyhU huKB2{S 

m^tDtemnmcmi^m^y^i* (26) ©sg3R 

lfg!4ffl!jgtt (XaWYa) *y-tey KT*Ci:«W 
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[0 0 3 4] CtUCtntfx TSW'v'X-r.k (2 6) 
tf, SUft^ (PL) ©SKfp^TfflS^^DttCjcM 
■frSBlBfttt (Xe) RtfB2fflg«-(Ye) k, 7 

^^^^ his (wa) otftujif'&TfflscsiaKSS-r 

SS3ilJ*fft (Xa) RtfS4 8HStt (Ya) 
,<*_><Dgftl$Rtf 7^ / > b»tc<fc SftB&ttiv 
fc<S«X-r-* (WS 1, WS 2) ©ffiBfciEttfc* 

a-rstfctf***- ww*« (2 8) *\ 20 

©x-r-v* (WS 1, WS 2) OfnfnCO^T, B 
1 {ft|l^©B»©RfcT»tf$'* , r£> (2 6) ©BlR 
tfB2»JSi4 (XeRffYe) ^'J-tr^hL. ^2ffi« 
^©^SlO^Tiflt^X^A (2 6) ©S3RtfB4 
BAM (XaRt/Ya) fcU-fe-y bf SCkfre>> Wf 

^OffiBfcBB L T v»fc=RWH-4' ^ t- A©S'jfttt tf-fl 
[0 0 3 5] dO»^C«3V>Tx if #H 7 CEtO^B 

MSB"?** (R) o/^-yBOSBf&fcM 

"(r) j:Bia«Bft** (p D *^brttwr«v- 

^ttB&ffi^S (5 2 A, 5 2B) «WcWf5£i:# 
B$IA\, «B3fcB» (PL) ©8» 

wrtt-is^r-^ (is) ±©m£©s^^x 

fifltitXf-^ (WS U WS 2) Lfc 
H»C % (5 2 A. 5 2 B) 

(r) <o/^->B<om^^t.mw.7.y L —i f ±<o 

mm&£<o&.m®&*^** (r) fcaaw*** (p 
l) k^bT^tatsiikA^-e^So ^a^Ip^ 

o s) ±©ms©»^k?x^/^-^osK* 

^J6, c offiBT S U B 2 jfflSW© U -fe -y h * fc ft* 

[0 0 3 6] ±K»S6WK*V^T, I##a8tcsa«©% 
WO»<, MffiSSffiX^-^ (WS 1, WS2)tf, 
Xf->'*# (WS 1 a, WS 2 a) k, CO** (W 
S 1 a, WS 2 a) ±fc*KBffifc»ltSft»R*«l« 

cws 1 b. ws 2b) t^tu is 

SfifKKflEH' (WS l b, WS 2 b) ©«JBtcliT»§t 

§5S*p^i:LT8Spv— ^ (WM, RM) AWnt 
mW$m-m (2 0, 2 2) tf, BBSS 
so ffiX -r- ->"©«^ t» |C|WB«R«1«B#*BS»««IB 



(8) 
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[00 3 7] gfc, 5m60»^l3l/^T»«l#afcb 
Ttts !SflffiB> W2ffi«Rtf»3(Mi©3*MUM (X 
«SgiffiB£Sff2{4fifc<DW) T% TWHtHMMrt- 

7-A (2 0, 2 2) tcit>T«*«nT^Tfea^. 

C0 0 3 8] *fc, iESWBesv^ TWH-f*^ 

jbv mrbu oicE«©fMi©in<* ifflesiafe** 
(pl) , tdlHT^i'^vb^ (wa) tnwp 
iWHcJ:*««0«Pi:ft*H«« (MX, MY, 

1 8X, 1 8Y) fcSXDttttTfcSVo 

©{Maa&^snosaHifciBH-r s @5£^©&B^iti© 

[0 0 3 9] ±E*fSffi"Ptt» ?g 1 !SXr-^tl2 

l tElOJ»BO» < » MISS 1 WtisL*7—V (W S 2 « 
1) RO*fg2ffl£Xx-v> (WS 2) come 

[0 0 4 0] 

[fgB£©^|ffi©fl$fg] 

<$ i ©s«Hftfi> wt, *«$©$ i (ommmm^m 
[o o 4 1 ] m i fc^ » i o«««ttK**«^»« 

[0 0 4 2] C ©SBSBftilB 1 0 0 it. mm* I 0 P 

-s>r s i\ uf*ji/Rc»*snft'<>-yof** 

^XAW^tt^-Xl 2±*XY2 3Kfflfl!fc:£» 

RiiftaifflRxf^kuo^'^r-^s i^ 

W S 1 t ISffijilC X Y 2 &T&5faK®Wffiffifc'& 2 

x ^_^ W s l, ws 2©^n^ncKaB#itW" ; £> z f 

#It^XxA2 6t, CPU, ROM. RAM, I/O 
[0 0 4 3] fJEB9W3S I 0 Pl±, ftS (zKffl^V^X 



©BBHHftl Lfcio-CUf-^l/ROTiB (/<*-:/»J8 

uymWfl&t I L i: LTt±. lYm.'y-yJV) i *a^F©W 
flU X«K r F, A r F^^V-fSEWl^ 

[0 0 4 4] Uf^yl/Xf-^R S T±»C«^H7R<OS 

^^xr-^RSTli, ^H^oWRCioTXiS 
ft (BncfcttSffiBEStfft) , YffWft (H1K6 
»t*«BHE&*lft) K.tf9 7aft (XYffirt (00^73 IS]) 

Wf->*RST«, u^*;bR©/S*-:/©if£.> (U 
[0 0 4 5] 8HBft¥JSP Ltt. *©«lAetfl/f* 

;l/7 ^_^ R s TtD^ftiffitcit^-rszttTJiRi^^n. 

c c X-immr U-fe > h 'J >v * T\ ffije©«'JM»* 0 
(pttWAtf 1/5) 4lt5W»^TW. 

J: t> IMMW (3 Tf«/|^nT, 7 * h b->*x h # 

[0 0 4 6] Sfc, #5ifiSfl^T*li> a»3tt^*P LO 

Xf ->'WS 1 . WS 2©W^©X(fc*lfilffi«S3© 

&P LCYttTalRlHW (0 1 KfcltS»ffi*W) ®® J ® 
Ktt, 7x;af->*WSl, WS 2CimOY(W 

^ (0 3#ES) o 

[0 0 4 7] h3!E^X/nXx—>'WS U WS 2©«ffi 

?), Ctl^^M§(^^t^xnXf-^WS 
o l, WS 2iItOfflCS5i'nV ((i 

m) gso^'JT^yx^btfnfM-x 1 2± 

K WS 2©X«C&iajHM (BlKSWtH) ^ffi^ 
t/YW73lRl-ffl (B 1 K*»t*«BBJI» ©ffifctt, 

[0 0 4 8] 7xnXf-^WSU 
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fe:S*6ii*tifc^BlwflDWB=n';I/K:J:oT«4"r 

1 2±*XY2^7E&|ft»cS;ft-r*. f&fr^ ^x^ 
Xr-i/'WS 1 , WS2lSOYn7hM-Xl 2 
rtKSJ&j&i: ftfclMS 3 ■< )V t IC «fc o T •> x/ \X 7— 'J 
WSK WS 2«0WBI#Si:bTOV^«)SA— IfV^ 

v^-y hS^u-rt-^A^jssnTv*. coy 
KioTiwwsns. 10 

[0 0 4 9] >)XAXf->*WSl, WS2±tC{i^0 
«>x/ vfc;l/ £";£;f> L Tl^KffE ict^iAW 

->*WS 1, WS 2±tCte s ^©SMjb^x/NWtO^S 

fnfnsfjnT^s. — ^cos«pv— ^fm i © 

Ift "*»*»K flxEf §^XA77^^>h fflWW A T'lt 
iBI'tSfci&OV— ^WM*«?n, C<73V— ^WMO 

S¥73fRiW»cSK7t¥^P L^ILtl/^i';i/Ri:o 20 

[0 0 5 0] ®c % #*»IST*«, SUBtE^RP Lfr 
6XYtt»C*tUfff4 5 S<D^|pJtcm^£§gf. 0S*tf 3 
0 0 0mmf5tftfc&B£^x/\W{C^J#2ft;fc{£Sfttfi 

WA#^tt£,tiTt^So ^x/NWtCli. tfiliT'OS 

[0 0 5 1] T^-f *>hmmm\Nhti,Ti*, CCf 

fct, If{!fflSS0l/^l$5F I A (field Image Alig 
nment ) J&VT^J *>bm.WWPm^<E>tlT^5 0 C 

FM) ±teKBS#S*U ^OiMW&ffiflD^H^flD^x 

&*m$immLTT>®7jk<Dc c D^ojst&siiox^ 
ic «t o t v xa7- * i: mm t <Dmsammif'mm £ n, 

ff<!:KSr3l^T^x^W±cD7v'f'7<:y h-v— ^©{fiB so 



[0 0 5 2] g;fc> 75-r^>HI«SlWAOXWl^rifa 

HM (0 1 icSstfZ&M) commas ^x/\x^—>* 

wsi, ws2<oT^^*i/vm'$nv>xni5fa{iLwm 

^*Vh^»8WA©Yffl#faHS!J (HlfCftt*«ffiM 
HfJJj) ©flflSnKli, ^xaXt-^WSI, WS20S 

[0 0 5 3] ft*, r^-f^VhSMSaifcLTfctF I A 
^{CfllP>"f\ L I A (Laser Interferometr ic Alignmen 
t) Jfc-^L S A (Laser Step Alignment) %M<D{<&L<Dyt 

©« : FU'W©iaO£t*tH-r-5S TM (Scanning Tunne 
1 Microscope : ^Jl^FJ^j (51 

^r^ttS'f'S A F M (Atomic Force Microscope : 

*jSB&) ^O^^gB^^Mffl-rscirfewrfigTS 

So 

[0 0 5 4] Mtc, *HS6fl5^<DS»S^B 1 0 Of 

V— * <g F M±C0S«px'— ^7 R M Oft i: \s=f- * ;l/ R ±<D 
U5 L ^i77'fy>'fT-^ (H^^BS) t^tBl^tcffi 
S-T S tc i6 O?- * {ftBtt ffl#8 4: L T CD L-7- ? ;l/T ^ 
•Y^>hK«»^5 2A, 5 2 B3b^te>tlTV>S 0 
^;l/r^-r^>h^aS^5 2 A, 5 2 B (D&ttHHf S 
U S2{±, ±SI»aB2 8fc#tt&*n«*dfc4oT 
l^So C€>i§£\ l/f^;l/RA>f,Oftffl^fn-ftil/ 
f-^;l/7'-7-1'^>hSSSil5 2 A, 5 2BKJi<fci6<D 
{1^5^-5 4 A. 5 4 B#Sf£#U7^!/7^7<> 
hBHSMft5 2A, 5 2 B fc— #6fyc:ix>y MtSftT, 
-WOWl-f h 5 6 As 5 6 BA^fig^nTV> 
S 0 tn50lffliax7h5 6A, 5 6Bl±. St^^ 
-^ryx*m?n§t, ±Ht!ISl2 8fr60i^t 

So 

[0 0 5 5] ^tC v ^XAXf-i^WS 1 , WS 2©fii 

B^ma-rss i o : f}$f+~>x7 L A2 6tcov^Tpai-r 

So 

[0 0 5 6] H(D=Fm^^7-L,2 6«, Jll^tCli, 0 
3{C^£ftS<fc5K, X(**|RFfflBfrSUffl<0SlOU- 
•^T^lt 26XeL Y tt£fi{&B9KH!l ffl<0£ 201/- 
1f=F»th 2 6Yet> X(ft7a($I{iBlt}HiJ«<D^ 3 <D U- 

+f ; Fj$it 2 6 x a i: , YmxfatiLmmmvm 4<du- 

ifT^W-2 6 Y a fc«:^T)Bfi!t^nTU->5^ 0 1 t? 
ticne.*MtSW^ r F?#It^X-rA2 6 tLxm^sti 
Tl/^So 

[0 0 5 7] fgl OU- «fT»fr2 6X e «u Xlgi 
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1 4 X tJt LTSKrt^ P L OfiKI'i^IS Xf4» 

ftoi/^ruvae— .kx.i fcfcfcfc, ?x 

nXf-v' (WS 1 XliWS 2) <D5W®Kl*f UTiBflfi 

[0 0 5 8] « 2 6 Yett, Y 

0£g|l 4 Y»=39LTS»3tt**P L©JSW***3i* 

-?x/nX^-v ? (WS lXliWS 2) ©Rfttffifc** 

[0 0 5 9] Sfc. m3cDW*fT^H-2 6 X a X 
B^gll 8Xt»tT75'f^VbBWIIWAO«lH'f 
ivfeffl5X«SlRlOU7rU>Xlf-AX.i SraWTS 
ttt>lC -?XA^f-y (WSlXttWS2) ©E» 

Z>©S!|tfttf-OCmfc£nT^2^nfc^©T» 
[0 0 6 0] *fc, !g4©b— FT$*-2 6Ya«, Y 

^*asY«i*iqiou7ruyxe-AY.i *«wr* 

fcfcfefc, ^xmX-t-v* (WS lXiiWS2) ©K» 
BBfc»UTlWe-iY-«jafU C*ie>2*©tf- 
i,©gW-otitie,nTT)$Sii 5 titc*<D=FW 

[0 0 6 1] CCT\ U7TUVXe-AXrtRt«ft 
e-AXrf*5J«iJB 1 OV— 9*=F»W-2 6 X e ©PJg 
tt^SliUfittXe, U7rl^>Xe-L.Yei Rtffflft 
If- A Y s2 6 fiStSfg 2 © ls-*f=F®m 2 6 Y e ©SJ6 
tt^S2fflgfSY e, L/^rl^yxe-AX.. RtfiMS 
t£-2xX.zfr5l£Sig3©b— «f=F»W-2 6Xa©ifflfi 
W^m3S'J«ttXa^ U7TUVXe-AY.iRtf»Jft 
t-i»Ytf *»6»a*»40U— lfT8»tt2 6 Y aOiBflS 
M«||!4ffftMY a ttyXWt-rZti % 1«HM*X « 
e tm 2 ffljgtt Yettt, P L ©S»*& 

OfclftAe T?MBfc£SbT*$9, S3 SI 

fitfiX a fcffMiflJgttY a tit. T^J * V hSHBMfcW 

a ©ft 4>t*shk:£^ bT ^ s • c nic «fc o . 
-rsj^c, -j7x^w±offiBftmffi-7-^ (T5^^ 

issgo»«*stt s c tit < » ^n€n©f+«'«^i^ 
v>i. 0 ftfc, WJBBI**lft±«-**'« - -tissue i 
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[0 0 6 2] 0 1 Kf5U, 6©fWltt 
tt£«l««B2 8fc«»**U ±SI»««2 BTfttCO 

T^tt^x^^ 6©ftfflffi£^x#L-oo, M^bfc 
i;z7t-??;M/TfxAXf->'ws l, WS2* 

{sifirfi'JSS't" S o 

[0 0 6 3] H3^6t>HH5^**5fc, #f£l©*fi& 
fx/N^f-yWS 1X&WS 2±©7x 
/NWKS*bTfia^*P L*ftl>tt\s** 
©Wte#?rftfcn*W*±» SB K £ 2 ©b— ?=F$S+ 2 

6Xe. 2 6 Y eCiotf X/^f-^Ofii*'!! 

^{ij^v— 0"y-4* >h-?-t) ©fHffitffT&frft 

*H8.S3.,»4 0U-fT»tt2 6Xa. 26Ya 

nci'XAXf-v ; osifffiKSfc&*< 

[0 0 6 4] C©fc«K *^«6Effi©S»^7tSS1^0 

n£Sff3{£Bi:. H3tf»C*»T**n*S2fit«i:x 
03*t^7iAXf-^WS 2*MuBT3SglffiB£© 

yt-1^Z 0 fc. HSl^XA^f-^WS 2*± 
ISSgiffiBi:, Sg2{SBi:, »3ffi«i:0 3«iAIBn?a 
fcfc^£«5»»#&fcbT©3i2©cijp*y hT-A 

7-A2 0, 2 2*>£&IJ»SB2 8fcJ:oT*l»2n, 
Ch5aK«2On*7h7-A20, 2 2©*X/n 
xf-^«W®aS l i> Wa±l (imSStft^t 
V>*o cn6On*yh7-i»2 0, 2 2fcbTtt, & 
»©»^©*«|gi5P#«V hT-A*^^P,nTV>S© 

t\ wnaiawttwr*^ ±3E©ti^»»s*ai 

, [0 06 5] CC1?, S3ffiB> S2(ftB&tfS IffiB 
KO^T!B#tulttWr*fc. IS3ffiBi:t±. ^SP©SS 
li^«*<0-»**ia-r*llB267-A 5 0 i:7xMX-r 
-1/ (WS K WS 2) fcOHT^xyNWOSttRbtf 
tT*t»n4^XM5E«{ftB«*iftb, lg2ffiBi:li> 7 
xaWOO- rf y^HTLWi ^iaXt-v'I 
Oi>XAWC»b77l'^>Wfi : &t>n5fi[fiT*6o 
T^3WfittiX a hlg4iJfittY a ttf«t!>l/NXf 

-^©s^ffi^a/c^ffiM^ffiB^ 1 *!-, m\$mt 

«, ■t7X^©7^-l'^> / b*^TL/'d^ fXAXf- 
so •> , io^XAW(i:MUB» , ?T%fcn5fi[lT$c.TS 



(11) 
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1 fJSttX e tm 2ffiiJSWY e t^Kfl^Xf->* 
OStffi C S ft * fflftOffiBfcSWW 3 o 
[0 0 6 6] ±J£LfcJ:dli:. 0 3* 

tcs«n*ffi«*v tnfwuitt^ ^2ffiB, sg3 

*ipv-*«FM±©v-*RM*<«ie3te¥3&P 
l oa»«ttrt J: * * &B*8I l fftB<t LtfeSv\ 

[0 0 6 7] Jfcfc, ±S60<t5KLT«««nfc**fll 
[00 6 8]© ttJIfcL^ ^inXf-yWSltf 
[0 0 6 9] £?\ ^xnXf-^WS i tJnair-A 

ttffifci 1 umfi(T40T. 5 0 eDffiB&tf) 

aBfciox. y, e#i&fc««Miifc** , fc** l Tte 

©a-Ffifit>±E<0± 1 umWTOKIHeHrtfcfco 
TIaSo 

[0 0 7 0] C(D^X/^gS^ ^xaXt-^WS 1 

itu— y^si-effiB^wa^nTv^v^^ ss 1 ©a 

|, T _^ 2 OA^xmXt— i^WS 1 3:ffl3.TV->& 
cDT% ^xaXt-v'WS lTbW&RfrCS < t^o <k 

ociOffi^^n-rv>sH«. ^xaxt-^wsis 

[0 0 7 1] «>XMX» WlAXf-v'WS l±^© 
l±, SB l ontt-y O^ffffiLT^X^XT— 

i/w s i *h 3 *fc**n?jss*i*£ 2 fiB^tts 

tf, C©&B-e, S3, S4©U-1f=F8fcf-2 6Xa, 

it. SlOD*yh7-i2 0lii:CT?CSim 
SOT, 1 ©a#<y h7-i2 0li±MKf2 8 

•;ws lfcStftT^Bfc&kfc^ft®^^* 150 '■ 
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[0 0 7 2] ±EO»3, S40P-ffiIt2 6X 
a , 2 6 Y a <D U -b -y h«S7&, i»J»»B 2 8 T-ttT 
$1+2 6 X a, 2 6 Y afDf+Silfii^^-^bOO, ^X 
; ^ f ->*WS i±©fi*pT-*}£FM 1 ±©V-*W 
M 7 5 -f / > H SHMRW A ©fcltiSUSrt fcffiWfc«>S 

A 2 o fc <}; £3! 2 {ffl^<Df&fiifc«>fllBW:* #uizE©&n 
<U «tfe±l umttTtfftT*!), coazfiffltT 
SMffiWStttf'J*^ h«*iTV*OT» ?W0. 0 

RStffi £: * «±<0"^- * WM t <0^f+±©ffl*f 

ttfiK^) KSoVTffiBffflW*^-?* 1 ^ SSHW 

0 V+#&f*§n?'>x/\Xx-v ; WS UbMuB&i62ft 
5 0 fcfc. {g2tt«*. ^iaXt-^WS 1±<D»P 

[0 0 7 3] ^> 77^^VHWWAtJ;^ti 
75^;*yb^&WA©&ffl t t , i> GtB*£0 SrM 8 
fc-r5S^-^^ FM 1 ±^^-^WM<OfeB (AW 
x , AWy ) i^mnstis ±*l»SE«2 8T»tt«:<DtHIII 
t©S3,f40I/-fTitt2 6Xa, 2 6 Y a ©It 
MWO^M (Xo , Yo ) £*i63 0 CtlEJ;t3l/- 
•fT^ft 26Xa, 26Ya ©ififflffitf (Xo - A 
Wx , Yo -AWy ) i:#SPV-?«F M 1 ± 

0 V-*WM&VF^*yb*^WAO*Bi*£> (^ 
g?tf>L\> ©KT^" , &C£*' ! ^* , '£° ±E©fl3> SS4 
«9^_+f^ff2 6Xa, 26YaC«7hiO-a 
©Bfpi&OTKfe^tttW- SET k^t-OttS. 
[0 0 7 4] COiMCbT. — 75©?X/nX7— ^W 
S 1 ±T? * x/ =F* ft 'J -tr -y h RtfW- S E T <0 

[0075] -r*t>*» fi'^f->*ws 2tt, tcm 

<Dl®<, $200*7 h7-A2 2KJ:»)aiflltBA» 
3 i&sn-Cfc ») , C <DlS l ffiB^WfeBi**^® 1 ^ ± 1 u 

AXf-j'ws z<D®mtfft-T?%tmm^ 

■ 2 8Tftt*U «20U-1f : F»W-2 6Xe. 26Y 
[0 0 7 6] COSK »2 0U— lffifi-2 6Xe, 

Bj^tciti^x/NXf— ^WS 2«lSinT3PBJCftP)& 

50 i^ttsic^aasftSo 
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[0 0 7 7] ±SU»«B2 8T'liU-+) rz F)fft2 

6Xe. 2 6Ye©lt»t-^-:o, SW~^ 
fi F M 2 ±<DV- » R MAV SBJtt** P L ©«»«« 

p jp >y h 7 _ A 2 2 ic J: 5 g 1 ffiB^©teB?£*i>fitS 
tt, t5&©ft<, «a±i um«T*<WC*9* c© 

O*tt0. OljimSKOiMWIlTRtHi (^^^ 
}£ F Mi:©^- * R M£Ir|B# tRiJ-T S 

jUST^x/N^T— s^ws 2tt(fi[llRii>**i.*o 

[007 8]fc Uf?;V77'<^ VMli»M5 2 
A, 5 2 Bt iotl/f ^^R±«^^^7^ ^> 
bV-^£S¥^-? ; &FM2±©V-?RM©ffl*fP^ 20 

(4RX, 4RY) > -r*to*a»«^PL©tsw 

©&Rf i-fcifT *«>X/>Xf— S^W S 2 ±©3S*lStf 
fc*»|^-*RM*&k©ffifi"fti (ARx , A 
Ry ) tffiSn, iWfl8i2 8Ttt, COUf-f^ 
T7-<^VhRm^5 2 A, 5 2B©fN«ffi*fl*!>&€r 
fcEWfc, ^©l$©^-+m$ft2 6Xe, 26YeO 

n-asiffl (xi , yi ) ^k^k^o cntcfco, u— if 

=FPH-2 6Xe, 2 6 Y e<Of+PJ{iA s (Xi -ARx, 

Yi -ARv) bf?^77^^>b7 so 

-^fcgflS^— }»lFM2±OV- ^RMA^*3 £*S 

iEOSK I20U-fTitt2 6Xe, 26YeO 
'J-fe-y b»©H^ftft*«Tfc*V'»TW:R-S E T t 

[0 0 7 9] i)l/af-^WS 

bTfffctoftSo 

[0 0 8 0] T£*>13. tdfifiLfc»3» S4CU-1f=F 
j$f+2 6Xa. 26YaOU-b7hiR ^x/nXt 1 - « 
->*W S 1 ©ffiBtt, U-if^mf 26Xa, 2 6 Y a © 

tt«iffica-^«/^Tsa«nTfe»3, 2 sunt 

«fS<0-9->^>H «y h©teBtfc£Hffl^-* CT^-Y ^ 
> hV~7) {ftBOtHM** 6 Y a, 2 6 X a 

©fHM^x* Loo 11x7*— ^^/MT^x/U 

s i mw-x®«3 lt, 7 7^ * > b natftw A 

©HJftESOVT (Xa. Ya) «£ttB&±"PfT 3 . C 
©i§£\ S*p-?-*t5FM 1 ±©V— ^WM^TV'T^ 
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IHMfll (Xo -Ax , Yo -Ay ) tfS$ot^5ft 

©ffltt{4B©lSf+{ifcKSoVT*x,NW±©&7'^ 

«rtfc{ftWfc*T*fcfcKttl'-'^#W" 2 6 Y a, 2 
6 X aOltaWHOfl^-rfeBlc^x/NXx-^W 

sgj^cgoVT^xMX^-^ws i wiiR^lb^n 

[0 0 8 1] *X>\W©X, Y, BOffilHto^Oft* 
tt , WftT? t X fHII V- * 2 M t Y IHH V - f 1 ® 
(Sfc«Xtf-S9^-^ HBfcYfWK-* 2ffiD SfHfJ 

hi:LT> -E©±^^^Xl+jl'Jv-^3fflJ^±s -S 
«LkKfcv> Y ItW^-^ 7 3 BW-kOtHMtftrfctoft * *» 
©£-f 3<= 

[0 0 8 2] ^bT, C©l«]bfcS--9-V7 p ^^3 V h 
075/f) t yK _^ (*X/VT-*) ftfihKft±© 

1 -4 4 4 2 9 JHtfR^fcHMSStt* i ^ *S'hS*& 
-y h®f£©:£ffi9J-r-* fib. H-»*§*«> 

* v h mmtvi a ©tttfjtpiC><oBTK:*fc t % <d^m\ 

©fit (Xo -Ax , Yo -Ay ) tMtot, W$™ 

_^fmi j^g^-^wA^a^-f 3-r-*£ 

1£FM iJi©-7-^WM^'7X/NW±© : &^3-y 

[0 0 8 3] C©«fc7tCbT, ^XA^f-'>*WS 1M 
■J?7r^V77>f^Vh (EGA) tfff&faftSOfcB 
fTbT, ^XAXr-iWS2«m #:©<}: 5 £bT 
^^^R©^?-yifc^XAW±0->a 7 bB«© 

[0 0 8 4] -ttett, iWJ»«B2 8T«±I2©faB 

■rn«2©tHHtt*^ ^tt^xAXf-^ws 

2©SHffiB (Xe. Ye) t. ? V>T VWl ft 

) 2 ±©fi*-7- yWA ^S* tt^3 7h ©EWffi 
ticg^^T, =F»tt 2 6 Y e . 2 6 X e ©f+ 
SiJfi|^ ; &x^Loo'i;x/NW±©S-i / 3 -v hfi^&BTfc 
fiBtcffiB^* boo, KB«^rt© s/ + -y * «nn 

iaX ^_^S 2±©'i'X>'NWlc^-ri.ll) , e^5 l njxo 
T, T^ft26Xe, 26Ye*U-fev HbTVSjT 

^8t©sJS^* s — a^inTi/^) icfeft-'*>t)6-r, ffiffl 

so •?pv-*«FM2±©- ; <'-*WMi:T-^RMi:©P s SI« 



(13) 
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*yb (EGA) Kit)ttifikH*»i:bT*»pv-*S 
FM2±c0T-^WMi:^x;NW±O ; S^3 -y Yffi&<0 

if c \z-ffi£$ « (BP* > SB*** P L <0ftK*«rt 
(Jft»«**PLOJSagt|»4il:«tf-S0 i^x/NX-r 

— ->*WS 2±OlfIT*$5?- ^RMtOtlttffiBM 
*,»l,»-20l^1fT«fr2 6Xe, 2 6Ye<Dft 

[0 0 8 5]® ±«OJ:5eLT. ">X/nZ^-S?W 

s lawr-fyr^^yb (eg a) #»tu * 
^tc^-rsu^^^^^-vofflf^A^T-rsf:. ^x 

[0 0 8 6] -r*to%. ^xaXt-^WS 1 li^frlffl 

So COil fil^^XAXf-i'W S 1 o»tttf^ 
T^ShlH^ iW8f2 8TH±^K fg2<Db- 
+f z F^It26Xe, 2 6 Y e^U-try bfSo 
[0 0 8 7] cO'J-b-y H)17t«t fffi<Dn#-y 
h 2 OttCC K^l©a 
spy h7-A2 0ti^9J»SB2 8fr60»^KJiSU-C 

p) &<wiB£fsa£ ns= 

[0 0 8 8] ±aW812 BTyttJfeKSfitfcf X 

nXf->*WS 2ffltra«lcLT, R-S ET«txft 

-^FM i±ODV-^RM<Dffl«Kll (ARx . AR 
MiWifcOfiWftt (ARx , ARv ) RtfC<Dfe8-f 

nfrawsoxf^-sraaHM (xi , Yi ) awasn 

So 

[0 0 8 9] ^iaXt-^'WS lffliJt?±aiOJ:3ti:L 

»J»StB2 8A^60iB^KJSi;TS2 0a#'y H7--A 
2 Z^RJtlbff^Tbfc^XMXf— ~>"WS 2£rtiffi 
U <>x/N3£&©fc#^x^\§ttiKUfiB (Iff 3 {SB) 
WiAXf-iAVS 2 WIMIiJSbfctfX 
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•fe>y f-RO'W- S E TtffTfrftSo 
[0 0 9 0] © JR^T* iHKI2 8T*li, HdiSfc 
ntttc. i)XAXf-^WS lftWfy^ - TVH • 
b 73 iCT' ? ;W < £ — >7 x; %W± t (1^85 
^^nSCtMffbT, -7XMXX— >'WS 2«t77 
j-y7=m.-y\- (EGA) tffT&frtl.S.fc^WXT- 

[0 0 9 1] cnsTtdBtrcufc®-®© 
ibftAMU^ 0 ®2ti-3 * 3 ^ i^iJffligB 2 8 ic «k o 
Ts iXf-^WS 1> WS 2©ftfl\ »L 

hr-A©®j^sijffii^nSo 

[0 0 9 2] «±8WBLfc, IXr-^WS K WS 2 

^[0 0 9 3] «±WHLfcJ:5ie» *^ 1 O**^*^ 
1 a(f-)XAXf->*WS 2©rt<D-*OXr- 5?WO 

kfi^T-f«o7 y(y77W MS 

^_/r y ^ Men & o T V > fc^SffitC tfc^T , 

[0094] ijg&mmx-*.*^ =Fm->* 

7-1*2 6©M«ftfl»«tl*Ci:*1(»kbTV , '*OT, 
KlflD ©fiStt* «7XMKSi0fil*Hcft^g*T'+7J 

[0 0 9 5] ^^ic ±B«B8«l?tt» TIWH-i'^ 

»4*<. a»3^*PLfc77>r^>hasisM»wA©iHi 
H**se«+»K(tuT, ^xaxt-v^s i £-7 
t/NXf— s;ws2fc*=H*»**i:*ci:ft<» >7X 

[0 0 9 6] ±E*««lfi-ett. P l 

tC«S-r2.^3iJft«iX a tS4iJfi«Y a^=F^I+-> 
RtfS^CDl/^tlCDBtCfeV^T t> -7X/NX7— ^<0 2 
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[0097] ctucm*-, weiemp loom-. 

-{*y AOWGeTiMtfHHJeil 1 4 X, l 
4Y, 18X, 18Y*l£Ui:i:*>5, 75^^^ 
HUB*, «%*ei»^tOT0*aW*v*Bt>» <KC 

a^flMEib^aBoaafttSK *o TS£M<ABaMb 

[0 0 9 81 418, ±CW 1 * 1 » * 10 

2<DO#-y 0, 2 2fcJ:»K <rwaf-f 

WS1, flAXf-yWS2^1(St> gf2ffifi£. 

r«g 3 <4«o 3 m&m-e®mi< ^^m^-o^xmm b 

g 2 figT'J'X/^SS^tT^-P <fc 3 tCl"5li'atCti, 35 
1, ^2©n^ hT-A2 0, 2 2tC«tt), ^X/nX 
■r— 2>W S 1 , ^x;\Xf— >*W {uBtSI 2 

{uB^^iJ^-^ i ^'i : ^ ti:LTit>ai/ ^ c^*^' 4 - 

HLftftfc Si, S2 0Dt;-y hT-A2 0, 2 2 IC 

[0 0 9 9] ±MS3S 1 <D*ffi?f»«, E G Aft" 

Mlzm~3^XXrv 7 • • U Vf- h 

X^-^±0D^XMWKl»LTfT^n5»-&^OV'TSl 

* « f m ffM? ftfc * wm *rr * 

§77l'^Vl-v-^ coffi^Btf Itfl'jS ft 3 © d 
Offl«ffiBC«civ>T±IHi:iai«^b-C, *S/a *y HH 
ttfc * ; W < * - ^B^Sta^** * 

•y h««©Stf£^«^ti, X;l/-7-y b<D<&T»t 
f*»il*»6**TWaLfcE G AK ±S**«a*L 

[0 10 0] Sfc, JJEW 1 ©**»MK?I** S 1 
# >y h 7 _ A 2 0 ^-730Xx-i>'W Sltgl ffiB, 
^2ffiBRt>*S3fitB<D3i&^fflt*^i6«-fr, $2©d 
#>y hT-i* 2 2 tffW^Xf—^W S 2 £Sg 1 ffiB, 
m 2 ffiBRtf gf 3 {SficD 3 ifcSMT'&ilJ^Sti ° ^"3 
VTiKliBbfcjbV #5imtf CftCK££ft3£ 
<, »JAtf-*OD#-y 1-7-A2 OtfXf- ^WS 1 

(XliW S2)^l ttB*»6« 3 ffiBS 
m 1 ttB, IB 2 ffiBRtf * 3 SffiBS T?« 
U'ffiU ft*Co«9 h 7- A 2 2 tffgXf— 5?W S ! 
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i cxi±ws2) *coffl«*^»3(a«$-e»»«-a: 

S^OT?^^^^^^ -73<Dntf>yf7- 
A 2 oSB^f-^ 2 ffiBfcSi l ffilli:0*aS*ffl 
£b, ftfi?3©D5l?>y YT— b.Z^MT.'r— i/<D&3tfL& 

[0 10 11 *Wft*S*7-L>2 6*«JjW**l/ 

[0 10 2] «S&2<D^fi8«> *£HB<0S§2© 

[0103] c<o^2(ommmm^ ^xaxt-^w 

S Itf, Xf->***WS 1 at, CfflX7~>"**W 
S l a ±fc»Kiffi6&Hl-«#©2M6«ftW#W s 1 b 

yWS 2tf, Xf-^#WS 2 a h, COXt- S?* 

2 b to 2 gi5»t;:^lSlHr^^^^* 1 -' r ^ ;5 ^ l[:!1 * 8i;& 
[0 10 4] SSffififgPWWS 1 b, WS2bttt, 9 

SfSJfSPtfWS 1 b, WS 2 btcli, *<D±ffitc«*^ 
_^SFMK FM2*^n^n^t6nT^Sc 
[0 10 5] ^2 0*Mt'li, MaLftllOf 
ffittii^lRlii^LT, ^i'NXf->'WS 1, WS21 

LfcBt^t:-, i»SB2 8 tc«t «3» 1 , « 2 On#-y 
h7-A2 0, 2 2AW^n, 77^>^ff« 
TLftX^-^WOMRfiUWWWS 1 b (XttWS 2 
b) *^ 1 ffiB-e^ittTl/^Xr-^ftWS 2 a± 
tcffii^ (»») ^n?»Oi:MtTbT, g*A«7LfcX 
^-s;«|0«fiflH«WtWS 2 b (X&WS lbltfS 
2{uBTf¥±LTV>i.X-r-v ? *(*WS 1 a±lcffijg^ 
ft, c©±3KbT£«ffi#a«*WS lb, WS 2 bO 
2»f^ft§o Sffi«#§P«WS lb, WS 2 btf£ 
^Sft^B, T5$fi->xf A 2 6©«lS«iW:Wi*fc* 
vXAXf-^WS 1, ws 2©eB ! saA ,i ^t4 ; s 

OT*, ^OPiaXf-^XV7A-3 0a, 3 0bA'ffiT 
ttSXf-v^ftWS 1 a, WS 2 aSr^OffiBlcfil 

0^OB5^T— AlcJ;f3S2tiiBTfi : t)ftS= 

[0 10 6] CCT, ^2©»ffi^«> H5*6 
^Slc«B«ft5J:5lc, S2{uBtLT, 0U^.lf»*P 
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gB2 8^«fcOS1S«f#a5«WS 1 b, WS2b©Xf 

«<0 'J -tr -y h Rtf R - S E T 3?JiW- SET 'ttft frn 
£Ci:i:ft5o 

[0 10 7] c©m2<D^ffif»:J;oTt>, fMLfc 
If! 1 <7)glffi^^«^a»*^ c fctf 
[0 1 0 83 ft*, ±BS!2«D!tttMn?l4, W K » 11 
2<Da#7b7-i2 0 > 22 1 ffi 

gs i , ff£2<Da#-y h7-i*2 0, 2 2*^ tGSELfcm 

fitBRtffg 3 {SB© 3 «uS«-e8Wi«-&* * 3 K LTfc 

^ -Y / > h gg»W A t RlTT*?Tft 3Ctm 

ssawA*^x/^^<op»*t-ft ; S'*^^^°^* 1 '''' 
[o 1 0 9] ft*. ±esbk mz^mmmr-it, =f 

[oiio] iEsu momma-ntt* & 

V'TttBBbfc^ ffiiElC^tttS^X/NXT-^*30 
tt, ffl*.tf««ttfK T^^VFB^ <7X/vPi§flE 

[0 1 1 1] HE* IBtttWlTJtt, 
T . 7 y F • 'J e- h^iCOSKS^SBCjiffl *nfc 

5feODTl±ft<. *SWi^W3Xr7^'7yK • 

?fcT- i,itSEfiiifflSB^pOffiOS«SBK fc JSffl tf * s 
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[0 112] 

B88<D»*] a±WBUfcJ:3K, It** IKE*© 

[0 113] *ft, It*3S2ft^bl lCE«OlfK 
- ^±©7 7 -f * "S HM* ^ * MMST 3 c tc <fc 

[Hffion*ft«tw] 

[0 1 ] as 1 <0*flWB»K«a«3tS«O^<*«^*« 
[02] 0 1 ©— T^O^X/nXt— ^©«WS¥ffi0"?£ 

■So 

[0 3] 01 ©£B©«W& 3 l t ®B"efc*o 

[0 4] 0 1 ©gBfcfcttaftftOiftttfc^H'Pfc 

-r«ms¥-®0'c ; fe?.o 

[RF^©!^] 

1 4 X, 1 8 X X@5£M (H5S» 

1 4 Y, 1 8 Y Y@£it (0£*D 

2 0 mi OH^-y b7—Z* 0&»)#K) 

22 s2on*7 br-A mwi^m) 

2 6 Tj^lt^X^A 

2 8 ±»JWSB (fflW*®) 

5 0 mmr-i* i&m&mmn-t® 

52A, 52B l/f?;l/77^^VhBiaiC7-^ 

1 0 0 Wt^M 

WSla, WS2a Xf->"*(* 
WSlb, W S 2 b SKS&gPW 
FMK FM2 
WM, RM g2pv-^ 

0 PL 8W8te¥* 

WS 1 ^lAXf-^ (UllfiXf-i') 
WS2 ^xaXt-^ (SI 2lfiXf—>*) 

wa -r?-<*y\~Mnm. (77^vhS 

X e ^1 i'Jfitt 

Ye m 2 

Xa ^3?|iJftfA 

Y a S 4 iiftHS 
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